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ABSTRACT
An I n t e r e s t  t n  t h e  p o s s i b l e  f u n c t i o n a l  r o l e s  o f  p r o l a c t i n  
I n  f e t a l  and n e o n a t a l  a n i m a l s  h a s  p r ov ok e d  t h e s e  s t u d i e s  on t h e  
c y t o d l f f e r e n t i a t i o n  and l o c a l i z a t i o n  o f  t h e  p r o l a c t i n  c e l l  and 
t h e  d e t e r m i n a t i o n  o f  f e t a l  and n e o n a t a l  I mmunoas sayab l e  p r o l a c t i n  
serum l e v e l s  in  t h e  g o l d e n  h a m s t e r .
The e m b r y o l o g i e s  1 d e ve lo p m en t  and c y t o d l f f e r e n t l a t I o n  of  
t h e  p a r s  d l s t a l l s  was d e s c r i b e d  t o  o b t a i n  b a s i c  I n f o r m a t i o n  n o t  
a l r e a d y  a v a i l a b l e  i n  t h e  l i t e r a t u r e .  The norma l  c h r o n o l o g i c a l  
e v e n t s  i n  t h e  d e ve lo p m en t  of  t h e  h a m s t e r  p a r s  d l s t a l l s  c l o s e l y  
f o l l o w s  t h e  p i t u i t a r y  o r g a n o g e n e s i s  of  o t h e r  l a b o r a t o r y  r o d e n t s .  
R a t h k e ' s  pouch i s  formed and t o u c h e s  t h e  i n f u n d l b u l u m  a t  8 ^ days  
g e s t a t i o n  and i s  c l o s e d  o f f  f rom t h e  s tomodeum t h r e e  da ys  l a t e r .  
P e n e t r a t i o n  i n t o  t h e  p a r s  d l s t a l l s  o f  v a s c u l a r  e l e m e n t s  o f  t h e  
d e v e l o p i n g  h y p o p h y s i a l  p o r t a l  s y s t e m  o c c u r s  a t  1 2 % days  g e s t a t i o n  
which  i s  t h e  f i r s t  day s m a l l  s e c r e t o r y  g r a n u l e s  a r e  s ee n  in  any 
c e l l s .  F u r t h e r  c y t o d l f f e r e n t l a t l o n  d u r i n g  t he  f o l l o w i n g  p r e n a t a l  
and f i r s t  few p o s t n a t a l  da ys  o f  l i f e  r e v e a l  g r a n u l a t e d  c e l l s  which  
c a n n o t  be i d e n t i f i e d  u s i n g  m o r p h o l o g i c a l  c r i t e r i a  o r  g r a n u l e  s i z e  
a s  I s  done i n  t h e  a d u l t .
U s i ng  t h e  l m n u n o p e r o x l d a s e  t e c h n i q u e ,  a few p r o l a c t i n  c e l l s  
were  l o c a l i z e d  In t h e  p a r s  d l s t a l l s  a t  13*f-15l[ days  g e s t a t i o n ,  
and  a d r a m a t i c  i n c r e a s e  In  number o f  p o s i t i v e  c e l l s  was d e m o n s t r a t e d  
limned l a t e l y  a f t e r  b i r t h .
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C o n c o m i t a n t l y ,  p r o l a c t i n  was m e as u re d  In  f e t a l  and n e o n a t a l  
s e rum u a l n g  RIA, S i n c e  l e v e l s  a t  13% days  g e s t a t i o n  were  h i g h e r  
t h a n  e x p e c t e d  f rom I n f o r m a t i o n  b a s e d  on t h e  s m a l l  number of  
I m m u n o r e a c t I v e  c e l l s ,  and s i n c e  t h e  f e t a l  l e v e l s  ao a c c u r a t e l y  
r e f l e c t e d  m a t e r n a l  l e v e l s ,  s t u d i e s  were  u n d e r t a k e n  t o  d e t e r m i n e  
w h e t h e r  f e t a l  p r o l a c t i n  l e v e l s  c o u l d  have  a m a t e r n a l  s o u r c e .  
R a d i o a c t i v e  p r o l a c t i n ,  i n j e c t e d  i n t o  m a t e r n a l  c i r c u l a t i o n ,  was 
shown t o  c r o s s  t h e  p l a c e n t a  and e n t e r  f e t a l  c i r c u l a t i o n .
Thus ,  p r o l a c t i n  c e l l s  have  been d e m o n s t r a t e d  and t h e  
e x t r a c e l l u l a r  hormone h a s  been  m e as u re d  In  f e t a l  and n e o n a t a l  
h a m s t e r s .  I t  i s  p r o b a b l e  t h a t  mos t  o f  t h e  p r e n a t a l  hormone i s  
f u r n i s h e d  by t h e  m o t h e r ,  w h e r ea s  a f t e r  b i r t h ,  t h e  d r a m a t i c  I n c r e a s e  
i n  t h e  number  o f  p e r o x i d a s e - p o s i t i v e  c e l l s  i n d i c a t e  t h a t  t h e  serum 
l e v e l s  a r e  now a p r o d u c t  o f  t h e  n e o n a t a l  p i t u i t a r y  c e l l s .
The u n q u e s t i o n a b l e  p r e s e n c e  of  p r o l a c t i n  I n  t h e  h a m s t e r  f e t u s  
a n d  n e o n a t e  s t r o n g l y  s u g g e s t s  t h a t  t h i s  hormone p l a y s  an I m p o r t a n t ,  
t ho u g h  y e t  u n d e t e r m i n e d ,  r o l e  i n  t h e  d e v e l o p i n g  a n i m a l .
x
INTRODUCTION
The p i t u i t a r y  g l a n d  haa been  t h e  o b j e c t  o f  i n t e n s i v e  s t u d y  
and  w i d e s p r e a d  i n t e r e s t  f o r  many y e a r s .  In  p a r t i c u l a r ,  t h e  p a r s  
d i s t a l i s  I s  o f  s p e c i a l  n o t e  b e c a u s e  o f  t h e  s i x  I m p o r t a n t  hormones  
s y n t h e s i z e d  and s e c r e t e d  t h e r e .  T h y r o t r o p i n  (TSH) a c t s  on t h e  
t h y r o i d  g l a n d  t o  s t i m u l a t e  t h e  s e c r e t i o n  of  t h y r o x i n e  and 
t r i i o d o t h y r o n i n e .  A d r e n o c o r t i c o t r o p  in  (ACTH) s e r v e s  t o  m a i n t a i n  
t h e  a d r e n a l  c o r t e x .  S o m a t o t r o p i n  (STH) i s  t h e  hormone a s s o c i a t e d  
w i t h  g rowt h  and m a t u r a t i o n  o f  t h e  o r g a n i s m  a s  w e l l  a s  a c t i n g  
s y n e r g i s t t e a  1 ly  w i t h  many o t h e r  hormones  t o  complement  o r  e nhance  
t h e i r  f u n c t i o n .  F o l l i c l e  s t i m u l a t i n g  hormone (FSH) p ro mo t e s  gamet e  
m a t u r a t i o n .  L u t e i n i z i n g  hormone (LH) s t i m u l a t e s  p r o d u c t i o n  o f  
a n d r o g e n  by t h e  I n t e r s t i t i a l  c e l l s  of  t h e  t e s t e s  and s t i m u l a t e s  
t h e  c e l l s  o f  t h e  o va ry  which  s e c r e t e  p r o g e s t e r o n e  and t h o s e  which  
s e c r e t e  e s t r o g e n .  P r o l a c t i n  ( l u t e o t r o p i c , l a c t o t r o p i c ,  manma t rop i c  
hormone ,  LTH) i s  a m u l t i f u n c t i o n a l  hormone p l a y i n g  a w i d e l y  v a r i e d  
p h y s i o l o g i c a l  r o l e  i n  v e r t e b r a t e s .  I n  m a n u a l s ,  p r o l a c t i n  i s  m a i n l y  
c o n c e r n e d  w i t h  s t i m u l a t i n g  f o r m a t i o n  o f  m i l k ,  r e p r o d u c t i o n  and 
p a r e n t a l  c a r e ,  and g e n e r a l  g r o w th  and m e t a b o l i s m .
O r i g i n a l l y ,  h i s t o l o g i c a l  e x a m i n a t i o n  of  t h e  a n t e r i o r  p i t u i t a r y  
u s i n g  h e m a t o x y l i n  and e o s l n  (H & E) o r  s p e c i a l  t r i c h r o m e  s t a i n s ,  
d e m o n s t r a t e d  t h e  t h r e e  c l a s s i c  c e l l  t y p e s :  a c i d o p h i l s ,  b a s o p h i l s ,
a n d  c hromophobes .  Dawson and F r l e d g o o d  (1938)  u s ed  H e i d e n h a i n ' s  
a z a n  m o d i f i c a t i o n  o f  M a l l o r y ' s  t r i c h r o m e  c o n n e c t i v e  t i s B u e  s t a i n  t o
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d i f f e r e n t i a t e  two c l a s s e s  o f  a c i d o p h i l s .  S i n c e  t h a t  t i m e ,  w i t h  
t h e  a d v e n t  o f  more s o p h i s t i c a t e d  t e c h n i q u e s  and more r e l i a b l e  
and  r e p r o d u c i b l e  s t a i n i n g  p r o c e d u r e s ,  a n  a t t e m p t  h a s  been  made,  
w i t h  some s u c c e s s ,  t o  a s s i g n  t i n c t o r i a l  a f f i n i t i e s  and  p h y s i o l o g i c a l  
r e s p o n s e s  t o  a s p e c i f i c  c e l l  t y p e .  S u b s e q u e n t l y ,  t h e  conce  Pt 
d e v e l o p e d  t h a t  one p a r t i c u l a r  m o r p h o l o g i c a l  c e l l  t y p e  i s  r e s p o n s i b l e  
f o r  t h e  e l a b o r a t i o n  and s e c r e t i o n  o f  a s i n g l e  hormone (RometB,  1940;  
H e r l a n t ,  1964) .  A l t h o u g h  t h e r e  i s  s t i l l  some c o n f u s i o n  i n  t h e  
t e r m i n o l o g y  and d i s c r e p a n c i e s  i n  r e f e r e n c e  t o  c o r r e l a t i n g  g r e e k  
l e t t e r  n o m e n c l a t u r e  w i t h  c o l o r  a f f i n i t y ,  i t  i s  now somewhat  o b s o l e t e  
t o  r e f e r  t o  a p i t u i t a r y  c e l l  by any name o t h e r  t h a n  t h a t  which 
r e l a t e s  t o  i t s  f u n c t i o n .
E l e c t r o n  m i c r o s c o p y  h a s  been a v a l u a b l e  t o o l  i n  c l a r i f y i n g  
some o f  t h e  e a r l i e r  c o n f u s i o n  In  t h e  naming o f  p i t u i t a r y  c e l l s  
by r e v e a l i n g  m o r p h o l o g i c a l l y  d i s t i n c t  c e l l  t y p e s  wh i ch  c o u l d  
c o n s i s t e n t l y  be r e l a t e d  t o  a p a r t i c u l a r  p h y s i o l o g i c a l  f u n c t i o n  
u n d e r  c e r t a i n  e x p e r i m e n t a l  c o n d i t i o n s .
P i t u i t a r y  hormones  a r e  p r o d u c e d  in  t h e  e n d o p l a s m i c  r e t i c u l u m  
a n d  pa cka ge d  i n  t h e  G o l g l .  A membrane bound g r a n u l e  o f  s t o r e d  
hormone  i s  formed wh i ch  h a s  a c h a r a c t e r i s t i c  s i z e ,  s ha pe  and d e n s i t y  
i n  t h e  a d u l t  a n i m a l .  C o s t o f f  and McShan (1969)  i s o l a t e d  t h e s e  
g r a n u l e s  f rom t h e  r a t  a n t e r i o r  p i t u i t a r y ,  s e p a r a t e d  them by 
d i f f e r e n t i a l  c e n t r i f u g a t i o n ,  t h e n  s t a i n e d  and m eas u r ed  t h e  g r a n u l e s  
i n  t h e  d i f f e r e n t  g r a d i e n t s  o f  t h e  p e l l e t .  The f r a c t i o n s  were  a l s o  
a s s a y e d  f o r  s p e c i f i c  hormone a c t i v i t y .  T h e i r  s t a t i s t i c a l  v a l u e s  
f o r  t h e  g r a n u l e  s i z e  o b t a i n e d  f o r  e a c h  c e l l  t y p e  have  e n a b l e d  many
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I n v e s t i g a t o r s  t o  u s e  t h i s  m o r p h o l o g i c a l  c h a r a c t e r i s t i c  t o  f u r t h e r  
I d e n t i f y  and d e s c r i b e  o t h e r  f i n e  s t r u c t u r a l  l a nd ma rk s  r e l a t e d  t o  
eac h  c e l l .
The s u c c e s s f u l  u se  o f  immunocy t ochemi ca l  m e t ho d s ,  f i r s t  
d e m o n s t r a t e d  by Coons (1958)  w i t h  f l u o r e a c e l n - l a b e l e d  a n t i b o d i e s ,  
wae a s t e p  i n  t h e  dev e l o pmen t  o f  a t e c h n i q u e  o f  g r e a t  i m p o r t a n c e  
in  t h e  f u r t h e r  e l u c i d a t i o n  o f  t h e  p i t u i t a r y  hormone p i c t u r e .  L a t e r ,  
t h e  lnsnunofe r r  i t  i n  method ( S i n g e r  and S c h i c k ,  1961) which  can  be 
u s e d  a t  t h e  e l e c t r o n  m i c r o s c o p e  l e v e l ,  and t h e  i mmunoperox ldase  
t e c h n i q u e  (Nakane and P i e r c e ,  1966,  1967) which  can  be u s ed  w i t h  
b o t h  t h e  e l e c t r o n  m i c r o s c o p e  and l i g h t  m i c r o s c o p e  were  d e v e l o p e d  
t o  b e t t e r  l o c a l i z e  and i d e n t i f y  t i s s u e  a n t i g e n s .  The p e r o x i d a s e -  
l a b e l e d  a n t i b o d y  t e c h n i q u e ,  in  c o n j u n c t i o n  w i t h  v a r i o u s  e x p e r i m e n t a l  
m a n i p u l a t i o n s ,  h a s  made i t  p o s s i b l e  t o  l o c a l i z e  and c o r r e l a t e ,  w i t h  
even  more c e r t a i n t y ,  t h e  p r e c i s e  hormone b e i n g  p r o du c e d  by a g i v e n  
c e l l  t y p e .
A l t h o u g h  t h e r e  i s  a w e a l t h  o f  i n f o r m a t i o n  now a c c u m u l a t i n g  
c o n c e r n i n g  t h e  c e l l s  o f  t h e  a d u l t  mammalian a d e n o h y p o p h y s i s ,  
l i t t l e  h a s  been  d on e ,  w i t h  a few e x c e p t i o n s ,  t o  b r i n g  up t o  d a t e  
t h e  e m b r y o l o g i e s  1 d e ve lo p me n t  and  c y t o d l f f e r e n t i a t l o n  o f  t h i s  
o r g a n .
I n  t h e  l a t e  1 9 3 0 ' a  and  1 9 4 0 ' a ,  much o f  t h e  o r i g i n a l  
h i s t o l o g i c a l  d e s c r i p t i o n s  o f  p i t u i t a r y  g l a n d  d ev e l op m en t  were  
made t h o r o u g h l y  and a c c u r a t e l y ,  b u t  were  hampered  by t h e  l i m i t a t i o n s  
o f  t h e  t e c h n i q u e s  a v a i l a b l e  t o  I n v e s t i g a t o r s  a t  t h e  t i m e .  T h i s  
was a l s o  t r u e  o f  s t u d i e s  on t h e  p o s s i b l e  r o l e  p l a y e d  by f e t a l  hormone
u
s e c r e t i o n s .  E l e c t r o n  m i c r o s c o p y ,  l s n u n o c y t o c h a m l s t r y , and 
r ad lo iuanunoa  a s ay  now o f f e r  t o o l s  f o r  b r o a d e r ,  more c o n c i s e  
me as u re me n t s  o f  p h y s i o l o g i c a l  and m o r p h o l o g i c a l  p a r a m e t e r s  
I n v o l v e d  In t h e  I n d u c t i o n  and c y t o d i f f e r e n t l a t l o n  o f  t h e  
mammal ian p i t u i t a r y  and t h e  d e t e r m i n a t i o n  o f  hormone l e v e l s .
The se  t h r e e  t e c h n i q u e s  have  been  e x t e n s i v e l y  u s e d  in 
t h i s  s t u d y  t o  i n v e s t i g a t e  t h e  e m b r y o l o g i c a 1 and c y t o l o g i c a l  
d i f f e r e n t i a t i o n  o f  t h e  h a m s t e r  p a r s  d i a t a l i s ,  e s p e c i a l l y  w i t h  
r e f e r e n c e  t o  t h e  p r o l a c t i n  hormone p r o d u c i n g  c e l l ,  I t s  m a t u r a t i o n  
and  o n s e t  o f  s e c r e t i o n .  Because  eac h  o f  t h e s e  I n v e s t i g a t i o n s  
c o n s t i t u t e s  a d i f f e r e n t  a s p e c t  o f  t h e  o v e r a l l  p r o b l e m ,  t h e  t h r e e  
s t u d i e s  a r e  p r e s e n t e d  In s e p a r a t e  c h a p t e r s ,  a s  f o l l o w s :
C h a p t e r  1. The e m b r y o l o g i c a 1 d ev e l op m en t  and 
c y t o d i f f e r e n t i a t I o n  of  t h e  g o l d e n  h a m s t e r ,  M e s o c r i c e t u s  a u r a t u s .
A l i g h t  and e l e c t r o n  m i c r o s c o p e  s t u d y .  (To be s u b m i t t e d  t o  t h e  
Amer i can  J o u r n a l  o f  Anatomy)
C h a p t e r  2.  The i m n u n o h l s t o c h e m l c a l  l o c a l i z a t i o n  o f  t h e
p r o l a c t i n  c e l l  i n  e mbryon i c  and n e o n a t a l  h a m s t e r s .  (To be 
s u b m i t t e d  t o  C e l l  and T i s s u e  R e s e a r c h )
C h a p t e r  3, The d e t e r m i n a t i o n  o f  p r o l a c t i n  serum l e v e l s
o f  f e t a l  and n e o n a t a l  h a m s t e r s  and i t s  r e l a t i o n s h i p  t o  m a t e r n a l
l e v e l s .  (Has been a c c e p t e d  by The S o c i e t y  f o r  E x p e r i m e n t a l  B i o l o g y  
and  M ed i c i n e )
C h a p t e r  1
THE EMBRYOLOCICAL DEVELOPMENT AND CYTODIFFERErtTIATION 
OF THE GOLDEN HAMSTER, MESOCRICETUS AURATUS 
A LIGHT AND ELECTRON MICROSCOPE STUDY
The f i n e  s t r u c t u r e  o f  t h e  d e v e l o p i n g  p a r e  d l s t a l l s  h a s  been 
d e s c r i b e d  f o r  o n l y  a few matnnals;  humans ( A n d e r s e n ,  1971) ,  t h e  
r a b b i t  ( S c h e c t e r ,  1970,  1 97 1) ,  t h e  mouse (Sano and S a s a k i ,  1 9 69 ) ,  
and  t h e  r a t  ( F i n k  and S m i t h ,  1971;  Da lkoku  e t  a l . ,  1973;  Dupouy 
and  M a g r e , 1973) .
Thp g o l d e n  h a m s t e r ,  M e s o c r l c e t u s  a u r a t u s . a w e l l  e s t a b l i s h e d  
l a b o r a t o r y  mansnal,  h a s  been  s a d l y  n e g l e c t e d  In  t h e  a r e a  o f  
e m b r y o l o g y ,  e s p e c i a l l y  w i t h  r e s p e c t  t o  t h e  c y t o d l f f e r e n t i a t i o n  of  
t h e  p i t u i t a r y  g l a n d .  T h i s  i s  a n o t i c e a b l e  o v e r s i g h t  e s p e c i a l l y  In 
l i g h t  o f  i t s  e x t e n s i v e  u s e  In  t h e  a r e a  o f  r e p r o d u c t i v e  p h y s i o l o g y .  
I t  h a s  t h e  s h o r t e s t  r e p r o d u c t i v e  c y c l e  o f  any manmal known,  
c o m p l e t i n g  t h e  e s t r o u s  c y c l e  e v e r y  f o u r  days  and h a v i n g  a g e s t a t i o n  
t i m e  o f  o n l y  16 d a y s .
The ana tomy a n d  c y t o l o g y  o f  t h e  a d u l t  h a m s t e r  a n t e r i o r  
p i t u i t a r y  was f i r s t  d e s c r i b e d  by Hanke and C h a r i p p e r  ( 1 9 9 8 ) ,  w h i l e  
more  r e c e n t  l i g h t  m i c r o s c o p y  s t u d i e s  of  t h e  a d u l t  g l a n d  I n c l u d e  
r e p o r t s  by Thompson ( 1 9 6 0 ) ,  G i r o d  and Cure  ( 1 9 6 5 ) ,  R e i t e r  and 
Hoffman ( 1 9 6 8 ) ,  and  Avery  and S t a h l  ( 1 9 6 9 ) ,  The f i n e  s t r u c t u r e  
o f  t h e  v a r i o u s  m o r p h o l o g i c a l  c e l l  t y p e s  In  t h e  a d u l t  h a m s t e r
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a d e n o h y p o p h y s i s  h a v e  been  d e s c r i b e d  by G l r o d  e t  a l .  ( 1 9 6 4 ) ,  
and more t h o r o u g h l y  i d e n t i f i e d  and c h a r a c t e r i z e d  by Dekker  
( 1 9 6 7 ,  1966) .
The f i r s t  n i n e  days  o f  e m b r y o l o g i e s  1 d eve l opmen t  i n  t h e  
h a m s t e r  ha s  been d e s c r i b e d  by Gr aves  ( 1 9 4 5 ) ,  w h i l e  McLennen 
(1974)  r e c e n t l y  f o c u s e d  on t h e  p r o c e s s  of  i m p l a n t a t i o n  w i t h  
e m p h a s i s  on t h e  u l t r a s t r u c t u r a  1 a s p e c t s  o f  t h i s  s t a g e  of  
d e v e l o p m e n t .
Only one s t u d y  h a s  been made c o n c e r n i n g  t h e  f u r t h e r  
d e v e l o p m e n t a l  s e q u e n c e s  o f  t h e  p i t u i t a r y ;  t h e  s t a g e s  in 
m o r p h o g e n e s i s  a r e  b r i e f l y  d e s c r i b e d  by Boyer  (1968)  in  h i s  
c h a p t e r  on t h e  embryo logy  o f  t h e  h a m s t e r .  U s i n g  a l c i a n  b l u e  
s t a i n  and d i c h l o r p s e u d o l s o c y a n i n  h i s t o c h e m i c a 1 r e a c t i o n ,
K l e a s e n  (1971)  ha s  f o l l o w e d  t h e  a p p e a r a n c e  and dev e l o p men t  
o f  f u n c t i o n  of  t h e  t h y r o t r o p i n  s e c r e t i n g  c e l l s .
A l t h o u g h  Kro l  (1949)  h a s  d e s c r i b e d  t h e  d e ve lo p me n t  and 
c y t o d l f f e r e n t i a t l o n  o f  t h e  h a m s t e r  p i t u i t a r y  in  a b s t r a c t  form,  
t h e r e  I s ,  t o  d a t e ,  no t h o r o u g h  t r e a t m e n t  o f  t h e  d e v e l o p i n g  
h a m s t e r  p i t u i t a r y  and no s t u d y  of  c y t o d l f f e r e n t l a t i o n  o f  t h e  
p a r s  d i s t a l l s  a t  t h e  u l t r a s t r u c t u r a 1 l e v e l .  The p r e s e n t  s t u d y  
was u n d e r t a k e n  t o  f i l l  t h i s  gap  and t o  p r o v i d e  i n f o r m a t i o n  t o  
u s e  a s  a b a s i s  f o r  c o m p ar i s o n  w i t h  t h e  d e v e l o p i n g  p i t u i t a r y  o f  
o t h e r  a n i m a l s .  H o p e f u l l y ,  g r e a t e r  i n s i g h t  i n t o  t h e  I n d u c t i v e  
p r o c e s s e s  I n v o l v e d  in  p i t u i t a r y  o r g a n o g e n e s i s  and c y t o d l f f e r e n -  




A d u l t ,  c y c l i c  f ema l e  h a m s t e r s  were  mated  a t  a p p r o x i m a t e l y  
2100 hi  on t h e  e v e n i n g  of  e s t r o u s .  A ma l e  was p l a c e d  In t h e  c a g e ,  
and when t h e  f e ma le  was d e t e r m i n e d  t o  be r e c e p t i v e  and when 
c o p u l a t i o n  was o c c u r r i n g ,  t h e  a n i m a l s  were  l e f t  u n d i s t u r b e d  f o r  
a p e r i o d  o f  1-2 h r ,  a f t e r  wh ic h  t i m e  t h e  male  was removed.  T h i s  
was d e t e r m i n e d  t o  be " z e r o "  t i m e  o f  p r e g n a n c y .  A l l  a n i m a l s  were  
s a c r i f i c e d ,  and t i s s u e  s am p l e s  were  c o l l e c t e d  be tween  0 9 0 0- 1 1 0 0  h r .
The v a r i o u s  g e s t a t i o n  and newborn a g e s  a r e  e x p r e s s e d  a s  t h e  day 
T hu s ,  a n i m a l s  bo rn  i n  t h e  e v e n i n g  a t  t h e  b e g i n n i n g  o f  t h e  16th  day 
a f t e r  m a t i n g  were  d e s i g n a t e d  a s  % day o l d  when s a c r i f i c e d  a t  
0900 h r  t h e  n e x t  mor n in g .
L i g h t  M i c r o sc o py
P r e g n a n t  f e ma l e  h a m s t e r a  we r e  s a c r i f i c e d  by d e c a p i t a t i o n .
F e t u s e s  were  i m m e d i a t e l y  removed f rom t h e  u t e r u s  t h r o u g h  a s i n g l e  
l o n g i t u d i n a l  i n c i s i o n  and t h e  e n t i r e  head  removed and p l a c e d  I n  
B o u i n ' s  f i x a t i v e  f o r  2k  t o  kS  h r .  The e n t i r e  f e t u s  was f i x e d  a t  
7%-1 0 % days  g e s t a t i o n .
A l l  t i s s u e  was d e h y d r a t e d  i n  a g r a d e d  s e r i e s  o f  a l c o h o l ,  
c l e a r e d  i n  b e n z e n e ,  and embedded In  P a r a p l a s t , S e r i a l  s e c t i o n s  
were  c u t  a t  7 ^  and s t a i n e d  w i t h  D e l a f l e l d ' s  h e m a t o x y l i n  and e o a i n .  
O b s e r v a t i o n s  were  made w i t h  a L e l t z  O r t h o l u x  I I  m i c r o s c o p e  and 
p h o t o g r a p h s  we re  t a k e n  w i t h  a L e i c a  camera  a t t a c h m e n t .  S t u d i e s  were  
made e a c h  d a y ,  f rom 7^ days  g e s t a t i o n  t h r o u g h  3^ days  a f t e r  b i r t h ,
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u s i n g  b o t h  s a g l t a l  and  f r o n t a l  s e c t i o n s  f rom s e v e r a l  a n i m a l s  o f  
a t  l e a s t  two l i t t e r s .
E l e c t r o n  M ic r o s co p y
Anima l s  were  s a c r i f i c e d  and  f e t u s e s  removed a s  d e s c r i b e d  
a b o v e .  N e o n a t a l  h a m s t e r s  were  a l s o  s a c r i f i c e d  by d e c a p i t a t i o n .
T i s s u e  was f i x e d  f o r  3 h r  In  3% g l u t a r a l d e h y d e  i n  0.1M p h o s p h a t e  
b u f f e r  (pH 7 . 3 ) ,  c o n t a i n i n g  2% s u c r o s e  and 1 mM C a C ^ .  T i s s u e  was 
washed  o v e r n i g h t  In  b u f f e r ,  r a p i d l y  d e h y d r a t e d  i n  e t h a n o l ,  and 
embedded in  S p u r r  epoxy r e s i n  ( 1 9 6 9 ) .  The e n t i r e  h ead  f rom each  
f e t u s  a t  9*[ and 1 0 ^ d a ys  o f  d e ve l op m en t  was f i x e d  and embedded,  w h i l e  
t h e  p i t u i t a r l e s  o f  o l d e r  a n i m a l s  ( 1 1 % days  g e s t a t i o n  t o  3% days  
newborn)  were removed i n  a s m a l l  b l o c k  o f  s u r r o u n d i n g  t i s s u e  t o  
i n s u r e  a d e q u a t e  f i x a t i o n  and i n f i l t r a t i o n .
S e c t i o n s  we r e  c u t  on a S o r v a l l  MT-2B u l t r a m l c r o t o m e  u s i n g  
g l a s s  o r  diamond k n i v e s .  The p i t u i t a r y  was l o c a t e d  in  t h e  b l o c k  by 
t a k i n g  U jj s e c t i o n s  w i t h  a g l a s s  k n i f e  and m o n i t o r i n g  t h e  u n s t a i n e d  
s e c t i o n s  mounted on g l a s s  s l i d e s .  When an a p p r o p r i a t e  a r e a  o f  t h e  
p i t u i t a r y  was l o c a t e d ,  a l p  s e c t i o n  was s t a i n e d  w i t h  m e t h y l e n e  
b l u e - a z u r e  I I  and k e p t  a s  a r e f e r e n c e  t o  d e n o t e  t h e  a r e a  f rom which  
t h i n  s e c t  ion  tJ were  t a k e n .  S i l v e r  s e c t i o n s  were  s t a i n e d  w i t h  u r a n y l  
a c e t a t e  and  l e a d  c i t r a t e  ( V e n a b l e  and  C o g g e s h a l l ,  1965) and  v i ewed  
w i t h  an H i t a c h i  11A e l e c t r o n  m i c r o s c o p e .
OBSERVATIONS
The d e v e l o p i n g  h a m s t e r  p i t u i t a r y  i s  d e s c r i b e d  b e g i n n i n g  a t  
8 % da ys  g e s t a t i o n  u n t i l  3% days  a f t e r  b i r t h ,  w i t h  p a r t i c u l a r  e mp h as i s
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on t h e  c y t o d l f f e r e n t L a t I o n  o f  t h e  p a r e  d l s t a l l s .
The h a m s t e r  embryo I s  n o t  f u l l y  I m p l a n t e d  u n t i l  t h e  6 t h  day 
o f  g e s t a t i o n ,  b u t  f rom t h a t  t i me  u n t i l  b i r t h ,  d ev e l op me n t  p r o c e e d s  
a t  an  e x t r e m e l y  r a p i d  r a t e .  At  7^ d ay s  g e s t a t i o n ,  t h e r e  I s  no 
e v i d e n c e  of  t h e  a n t e r i o r  p i t u i t a r y  a n l a g e ,  a s  t h e  embryo i s  i n  t h e  
l a a t  p r e s o m i t e  s t a g e  o f  d e ve lo p m en t  ( F i g .  1 ) .  The p r i m i t i v e  s t r e a k ,  
w i t h  o n l y  a s l i g h t  h e a d f o l d ,  i s  a p p a r e n t  ( F i g .  1C).  I n  c o n t r a s t ,  
o n l y  24 h r s  l a t e r ,  R a t h k e ' s  pouch h a s  formed and i s  a l r e a d y  in 
c o n t a c t  w i t h  t h e  I n f u n d l b u l u m  ( F i g .  2 ) .  T h e re  i s  a v e r y  c l o s e  
a s s o c i a t i o n  be tween  t h e  c e l l s  from t h e  n e u r a l  and  e c t o d e r m a l  
componen t s  o f  t h e  d e v e l o p i n g  p i t u i t a r y .  The pouch I s  wide  open 
t o  t h e  s tomodeum and many c e l l s  i n  m i t o s i s  a r e  e v i d e n t ,  e s p e c i a l l y  
□n t h e  n e u r a l  a i d e .
R a t h k e ' s  pouch b e g i n s  t o  form a p o c k e t  by 9% days  of  g e s t a t i o n .
I t  r e t a i n s  i t s  v e r t i c a l  o r i e n t a t i o n ,  p e r p e n d i c u l a r  t o  t h e  s tomodeum,  
and i s  s t i l l  wide  open a t  t h e  b a s e  ( F i g .  3 ) .  C e l l s  o f  t h e  p o c k e t  
h a v e  begun t o  p r o l i f e r a t e  a l t h o u g h  t h e  m a r g i n a l  l a y e r ,  n e a r  t h e  
s tomodeum,  i s  s t i l l  o n l y  a few c e l l s  h i g h  ( F i g .  4 ) .  C e l l s ,  a r r a n g e d  
i n  p a l i s a d e  f a s h i o n ,  a p p e a r  t o t a l l y  u n d i f f e r e n t i a t e d  w i t h  f i n e l y  
g r a n u l a r  n u c l e i  and l i t t l e  h e t e r o c h r o m a t i n  ( F i g .  5 ) .  A s m a l l  amount  
o f  rough e n d o p l a s m i c  r e t i c u l u m  (RER) , many f r e e  r i b o s o m e s ,  a few 
m i t o c h o n d r i a  and G o l g i  a r e  e v i d e n t .  The manner  i n  which t h e  p o i n t s  
o f  c y t o p l a s m  a r e  th rown up t o w a rd  e a c h  o t h e r  and t o u c h  a c r o s s  wide  
i n t e r c e l l u l a r  s p a c e s ,  g i v e  t h e  c e l l  a s c a l l o p e d  a p p e a r a n c e .  C e l l s  
a t  t h e  apex  o f  t h e  pouch h a v e  a v e r y  c l o a e  a s s o c i a t i o n  w i t h  t h e  c e l l s  
o f  t h e  n e u r a l  t u b e  and  some even  a p p e a r  t o  be c r o s s i n g  o v e r  ( F i g .  6 A ) .
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C e l l *  a t  t h e  l u me na l  b o r d e r  o f  t h e  p o c k e t  have  no w e l l  d e v e l o p e d  
t i g h t  J u n c t i o n s  ( F i g .  4 ) .
By 10^ da ys  o f  f e t a l  l i f e ,  t h e  a n l a g e  o f  t h e  p a r s  t u b e r * l i s
i s  b e g i n n i n g  t o  form a s  an  a n t e r i o r  p r o j e c t i o n  d e l i n e a t e d  f rom t h e
f u t u r e  p a r s  d i s t a l i s  by A t v e l l ' s  r e c e s s  ( F i g .  7 A ) . E x t e r n a l  
componen t s  of  t h e  b l o o d  v a s c u l a r  syBtem a r e  a p p a r e n t ;  h owe ve r ,  no 
i n t e r n a l  v a s c u l a r i z a t i o n  i s  s ee n  ( F i g .  7 ) .  Many m i t o t i c  f i g u r e s  
a r e  e v i d e n t  i n  t h e  d e v e l o p i n g  a d e n o h y p o p h y s i s  ( F i g ,  8 ) .  Th e r e  i s  
a p r o l i f e r a t i o n  o f  c e l l s  i n  t h e  a n t e r i o r  w a l l  o f  R a t h k e ' s  p o c k e t ,  
n e a r  t h e  b a s e ,  f o r mi ng  a g l o b u l a r  mound wh i ch  p r o t r u d e s  i n t o  t h e  
lumen g i v i n g  i t  a s l i g h t l y  i n v e r t e d  S s h ap e  ( F i g .  8 ) .  T h i s  mass  o f
c e l l s  i s  t h e  p r i m a r y  component  o f  t h e  f u t u r e  p a r s  d i s t a l i s .  The
d e v e l o p i n g  g l a n d  i s  s t i l l  v e r t i c a l  and  open t o  t h e  stomodeum by a 
n a r r o w  c a n a l  o n l y  a few ^m i n  d i a m e t e r  ( F i g .  9 ,  i n s e r t ) .  The c e l l s  
a r e  s t i l l  w i d e l y  s p a c e d  w i t h  few i n t e r c e l l u l a r  c o n t a c t s  ( F i g .  1 0 ) .
An amorphous  g ro un d  s u b s t a n c e ,  c o n t a i n i n g  a few mesenchymal  c e l l s ,  
f i l l s  t h e  s p a c e  which  s e p a r a t e s  t h e  b r a i n  and  p i t u i t a r y  ( F i g .  6 B ) .
One can  s e e  p s e u d o p o d l a l - l i k e  e v a g i n a t i o n s  f rom c e l l s  o f  b o t h  s i d e s  
p r o t r u d i n g  i n t o  t h i s  a r e a  ( F i g .  9 ) .  C e l l s  i n  t h e  p r e s u m p t i v e  p a r s  
d i s t a l i s  a r e  more r o un de d  t h a n  t h e  c o l umn a r  m a r g i n a l  c e l l s .  They 
h a v e  t h e  c h a r a c t e r i s t i c  s c a l l o p e d  a p p e a r a n c e  and numerous  m i t o t i c  
f i g u r e s  a r e  s e e n .  C y t o p l a s m i c  o r g a n e l l e s  a r e  unchanged  in  
a p p e a r a n c e  f rom t h e  p r e c e d i n g  day ( F i g s .  10 & 11) .
R a t h k e ' s  pouch i s  c l o s e d  a t  11^ d a y s  o f  g e s t a t i o n ,  and t h e  
p o c k e t  h a s  begun  t o  r o t a t e  i n t o  a more h o r i z o n t a l  p o s i t i o n  
( F i g .  12A) , a l t h o u g h  t h e  g l a n d  i s  s t i l l  c o n n e c t e d  t o  t h e  s tomodeum
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by a s l e n d e r  c o r d  o f  c e l l s  ( F i g .  1 2 B) , The p e r s  n e r v o s e  I s  c e l l u l a r ,  
w i t h  a n  open i n f u n d i b u l a r  r e c e s s  ( F i g .  1 2 B ) . Blood  v e s s e l s  o f  t h e  
c i r c l e  o f  W i l l i s  a r e  e v i d e n t  ( F i g .  12C) , b u t  t h e r e  a r e  s t i l l  no 
i n t e r n a l  v a s c u l a r  c om p on en t s .  The m a r g i n a l  c e l l s  o f  t h e  p o c k e t  now 
show w e l l  d e v e l o p e d  t i g h t  J u n c t i o n s  and h a ve  f i l a m e n t o u s  p r o j e c t i o n s  
i n t o  t h e  lumen ( F i g ,  13 ) .  The p a l l a a d e  a r r a n g e m e n t  o f  t h e s e  c e l l s  
w i t h  p o i n t  t o  p o i n t  c o n t a c t  l a  s t i l l  a p p a r e n t ;  h o w e v e r ,  t h e y  have  
more G o l g l ,  more REk, and many r o s e t t e s  of  r i b o s o m e s  ( F i g .  1 4 ) .  In  
t h e  p a r s  d i s t a l i s  a n l a g e ,  c e l l s  a r e  in  c l o s e r  c o n t a c t  w i t h  each  
o t h e r ,  more r o u n d e d ,  and some have  a c o n s i d e r a b l e  amount  o f  g l y c o g e n  
( F i g .  15) .
R a t h k e ' s  p o c k e t  becomes even  more h o r i z o n t a l  a t  12% days  
g e s t a t i o n  ( F i g .  16) .  The p a r s  d l s t a l l s  I r  b e i n g  i n v a d e d  by 
mesenchymal  component s  f rom t h e  a r e a  o f  A t w e l l ' s  r e c e s s  and 
v a s c u l a r i z a t i o n  o f  t h e  a d e n o h y p o p h y s i s  i s  w e l l  underway ( F i g .  16 
& 17) .  Many more G o l g l  a r e  e v i d e n t  i n  t h e  c e l l s  o f  t h e  p a r s  d l s t a l l s  
and  s e c r e t o r y  g r a n u l e s  a r e  J u s t  b e g i n n i n g  t o  a p p e a r  ( F i g ,  1 8 ) .  At 
t h e  p e r i p h e r y  o f  t h e  p a r s  d i s t a l i s ,  c e l l s  a r e  s t i l l  i n  l o o s e  c o n t a c t  
a l o n g  t h e  b a s a l  l a m i n a . They h a ve  few o r g a n e l l e s ,  and a few s m a l l  
g r a n u l e s  a r e  p r e s e n t  ( F i g .  19 ) .  C e l l s  In  t h e  p r o c e s s  o f  d i v i d i n g  
were  o c c a s i o n a l l y  s ee n  t o  c o n t a i n  g r a n u l e s  ( F i g .  2 0 ) .  The 
b a s i s p h e n o l d  c a r t i l a g e  b e g i n s  f o r mi ng  from c o n d e n s a t i o n s  o f  mesenchyme 
( F i g .  1 6 ) .
The p i t u i t a r y  a t  13% days  g e s t a t i o n  i s  s t i l l  c o n n e c t e d  t o  t h e  
s tomodeum by a t h i n  c o r d  o f  c e l l s  e x t e n d i n g  t h r o u g h  t h e  d e v e l o p i n g  
b a a i s p h e n o i d  c a r t i l a g e  ( F i g .  21A).  R a t h k e ' s  p o c k e t  i s  h o r i z o n t a l  and
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t h e  m a r g i n a l  c e l l *  a r e  a t l l l  c o l u m n a r  ( F i g .  2 1 B ) . V a s c u l a r i z a t l o n  
h a s  I n c r e a s e d ,  and t h e  p a r s  t u b e r a l l s  e x t e n d s  a l m o s t  c o m p l e t e l y  
a r o u n d  t h e  median  e mi ne nce .  S e c r e t o r y  g r a n u l e s  a r e  e v i d e n t  In  t h e  
c y t o p l a s m  o f  some c e l l s  ( F i g .  2 2 ) ,  a l t h o u g h  t h e  m a j o r i t y  o f  c e l l s  
a r e  s t i l l  c hromophobes .  The s i z e  o f  t h e  g r a n u l e s  I s  h i g h l y  v a r i a b l e  
be tween  c e l l s  a s  w e l l  a s  w i t h i n  c e l l s  ( F i g .  22 & 2 3 ) .  Many more 
m i t o c h o n d r i a  a r e  p r e s e n t ,  a n e c e s s a r y  p r e r e q u i s i t e  f o r  e n e r g y  f o r  
p r o t e i n  s y n t h e s i s .
At 14^ days  g e s t a t i o n ,  t h e  p a r s  d i s t a l i s  i s  h i g h l y  v a s c u l a r i z e d  
and  t h e  c e l l s  a r e  becoming a r r a n g e d  i n  t h e  t y p i c a l  a n a s t o m o s i n g  c o r d s  
s e e n  in  t h e  a d u l t  g l a n d  f F i g .  2 4 ) ,  R a t h k e ' s  p o c k e t  i s  l i n e d  w i t h  
a s i n g l e  row o f  low c o l umn a r  c e l l s  ( F i g .  2 4 A ) . A h i g h e r  p e r c e n t a g e  
o f  g r a n u l a t e d  c e l l s  i s  s e e n ,  and an u n u s u a l  c e l l  t y p e  a p p e a r s  which  
h a s  s e c r e t o r y  g r a n u l e s  much l a r g e r  t h a n  any s een  i n  a d u l t  c e l l s .
They h a v e  a c o a r s e l y  g r a n u l a r  s u b s t r u c t u r e  ( F i g .  25) and s t a i n  more 
l i g h t l y  t h a n  o t h e r ,  m a t u r e  g r a n u l e s .  O t h e r  c e l l s  a p p e a r  w e l l  
d i f f e r e n t i a t e d  and have  d e n s e  g r a n u l e s  which  l i e  i n  c l o s e  a p p o s i t i o n  
t o  t h e  c e l l  membrane a s  t h o u g h  s e c r e t i o n  c o u l d  be t a k i n g  p l a c e  
( F i g .  2 6 ) .
The g e n e r a l  morpho l ogy  and h i s t o l o g i c a l  a p p e a r a n c e  o f  t h e  f e t a l  
p i t u i t a r y  a t  15jt da ys  g e s t a t i o n ,  i s  v e r y  much l i k e  t h a t  o f  t h e  a d u l t  
g l a n d .  The p a r s  n e r v o s a  h a s  t a k e n  on t h e  a p p e a r a n c e  o f  n e u r a l  t i s s u e  
( F i g .  27A) , and t h e  c e l l s  l i n i n g  R a t h k e ' s  p o c k e t  a r e  more f l a t t e n e d  
( F i g .  2 7 B ) . S i n u s o i d s  a r e  now w e l l  d e v e l o p e d  and one can  s ee  
e n d o t h e l i a l  c e l l s  l i n i n g  t h e  v a s c u l a r  s p a c e s  ( F i g .  2 7 B ) . E l e m e n t s  
o f  t h e  d e v e l o p i n g  p o r t a l  s y s t e m  a r e  e v i d e n t  a r o u n d  t h e  p a r s  t u b e r a l l s
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In  t h e  c o n n e c t i v e  t i s s u e  I n v e s t m e n t ,  The b s s l s p h e n o l d  c a r t i l a g e  h a s  
begun t o  o s s i f y  ( F i g .  27A) . T h e r e  a r e  s t i l l  many more chromophobes  
t h a n  g r a n u l a t e d  c e l l s  a t  t h i s  s t a g e .  Of t h o s e  c e l l s  w i t h  g r a n u l e s ,  
t h e r e  a r e  s e v e r a l  t y p e s .  Some c o n t a i n  a few s m a l l  g r a n u l e s  ( F i g .
2 8 ) ,  w h i l e  o t h e r  have  many r e l a t i v e l y  l a r g e  g r a n u l e s ,  b u t  l e s s  
e l e c t r o n  d e n s e  t h a n  any s een  i n  a d u l t  c e l l s  ( F i g .  2 9 ) .  Some c e l l s  
c o n t a i n  a l a r g e  number o f  m i t o c h o n d r i a  and g l y c o g e n  s t o r e s ,  bu t  no 
s e c r e t o r y  g r a n u l e s  ( F i g .  2 9 ) .  In  c o n t r a s t ,  t h e r e  a r e  a few c e l l s  
w i t h  a v e r y  m a t u r e  c y t o l o g i e s  I a p p e a r a n c e .  They h a v e  w e l l  d e v e l o p e d  
G o l g i ,  many m i t o c h o n d r i a ,  and l a r g e ,  d e n s e  s e c r e t o r y  g r a n u l e s ,  some 
o f  which a p p e a r  t o  be f u s i n g  w i t h  t h e  c e l l  membrane f o r  p o s s i b l e  
e x o c y t o s l s  ( F i g .  30) .
F o r  t h e  f i r s t  few days  a f t e r  p a r t u r i t i o n ,  t h e r e  i s  no 
n o t i c e a b l e  d i f f e r e n c e  In  t h e  morphol ogy  o r  h i s t o l o g y  o f  t h e  g l a n d .
A wide  v a r i e t y  of  c e l l  t y p e s  a r e  s e e n  a t  t h e  e l e c t r o n  m i c r o s c o p e  
l e v e l .  Some o f  t h e s e  c e l l s  a r e  o b v i o u s l y  m a t u r e ,  w i t h  c on d en se d  
g r a n u l e s  r e a d y  f o r  e x p o r t  ( F i g .  3 1 ) ,  w h i l e  o t h e r s  a p p e a r  s t i l l  
u n d i f f e r e n t i a t e d .  O c c a s i o n a l l y ,  s e c r e t o r y  g r a n u l e s  a r e  s e e n  f o r m i ng  
i n  t he  G o l g i  r e g i o n  which  a r e  somewhat  l a r g e r  and l e s s  d e n s e  t h a n  
t h e  more m a t u r e  g r a n u l e s  a t  t h e  c e l l  membrane ( F i g .  3 2 ) .  T h e re  a r e  
numerous  c e l l s  w i t h  e x t r e m e l y  l a r g e  s e c r e t o r y  g r a n u l e s  which  do n o t  
c o r r e s p o n d  in  s i z e  o r  a p p e a r a n c e  t o  any s e e n  in a d u l t  c e l l s .  W i t h i n  
t h e s e  same c e l l s  a r e  s m a l l e r ,  d e n s e r  g r a n u l e s  wh i ch  may r e p r e s e n t  a 
m a t u r e  p r o d u c t  ( F i g .  3 3 ) .  Many c e l l s  c o n t a i n  l a r g e  d e p o s i t s  o f  
g l y c o g e n  ( F i g ,  34 & 3 5 ) .
By 3^ d a y s  a f t e r  b i r t h ,  t h e  c e l l s  o f  t h e  n e o n a t e  g e n e r a l l y
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h a v e  a more a d u l t  a p p e a r a n c e  ( P i g s .  36 & 3 7 ) .
F o r  c o m p a r i s o n  w i t h  t h e  f e t a l  and newborn p i t u i t a r y  c e l l s ,  
t h e  d i f f e r e n t  c e l l  t y p e s  o f  t h e  a d u l t  p a r s  d l a t a l l s  a r e  I l l u s t r a t e d  
i n  F i g u r e  38.
The TSH c e l l  ( F i g .  38A) i s  p o l y g o n a l  w i t h  s p a r c e  e n d o p l a s m i c  
r e t i c u l u m  and v e r y  s ma l l  s e c r e t o r y  g r a n u l e s ,  m e a s u r i n g  8 0 - 150  nm, 
wh i ch  have  a d en s e  c o r e  and B l i g h t  h a l o .  The e n d o p l a s m i c  r e t i c u l u m  
i s  smooth and p o o r l y  d e v e l o p e d .
G r a n u l e s  o f  t h e  ACTH c e l l  ( F i g .  38B) r a n g e  i n  s i z e  from 
100-200  nm i n  d i a m e t e r .  They a r e  l o c a t e d  a t  t h e  p o l e s  o f  t h e  c e l l s  
and  a l o n g  t h e  p e r i p h e r y  b e n e a t h  t h e  p l a sma  membrane.  T h i s  c e l l  i s  
i r r e g u l a r  in  s hape  and h a s  few m i t o c h o n d r i a .
The FSH c e l l  ( F i g .  38D) i s  ova l  t o  round  w i t h  an e c c e n t r i c  
n u c l e u s ,  and i s  a lw ay s  in  a s s o c i a t i o n  w i t h  v a s c u l a r  s p a c e s .  The 
g r a n u l e s  a r e  100-250  nm i n  d i a m e t e r  and a r e  l e s s  opaque  t h a n  t h o s e  
o f  o t h e r  g r a n u l a t e d  c e l l s .  The e n d o p l a s mi c  r e t i c u l u m  o f t e n  a p p e a r s  
v a c u o l a t e d .
The c y t o p l a s m  o f  t h e  LH c e l l  ( F i g s .  38D, E & F) o f t e n  h a s  a 
c h a r a c t e r i s t i c , p e c u l i a r  f l l a g r e e d  p a t t e r n  o f  e n d o p l a s m i c  r e t i c u l u m .
The h i g h l y  l o b u l a t e d  n u c l e u s  i s  s m a l l e r  t h a n  t h a t  o f  t h e  FSH c e l l .
The g r a n u l e s  a r e  a b o u t  t h e  same a v e r a g e  s i z e  a s  t h o s e  o f  t h e  FSH c e l l  
b u t  h a ve  a w i d e r  r a n g e  of  me a s u re me n t s  and a r e  more u n i f o r m l y  d e n s e .
The G o l g i  i s  f l a t t e n e d  and p a r a l l e l  t o  t h e  o u t l i n e  o f  t h e  n u c l e u s .
The most  coranon c e l l  o f  t h e  p a r s  d l s t a l l s  i s  t h e  STH c e l l  
( F i g .  3 8 F ) . I t  h a s  a b u n d a n t  s p h e r i c a l  g r a n u l e s  r a n g i n g  i n  s i z e  f rom 
300-500  nm in  d i a m e t e r .  The e n d o p l a s m i c  r e t i c u l u m  may a p p e a r  a s
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p a r a l l e l  waves  In  t h e  a c t i v e l y  s e c r e t i n g  c e i l .
The p r o l a c t i n  c e l l  ( F i g s .  38C & E) I s  r e l a t i v e l y  s m a l l  and 
i r r e g u l a r  bu t  h a s  t h e  l a r g e s t  g r a n u l e s  o f  any p i t u i t a r y  c e l l .  They 
m e as u re  350-800 nm and  may be  r o u n d ,  o v a l ,  o r  q u i t e  p l e o m o r p h i c .
Du r i ng  p r e g n a n c y ,  t h e s e  c e l l s  p r o l i f e r a t e  and become c o n s p i c u o u s  by 
t h e i r  enormous  amoun t s  o f  d i l a t e d  RER a r r a n g e d  in  rows and w h o r l s .
The G o l g i  i s  h y p e r t r o p h i e d ,  and t h e r e  a r e  many f r e e  r i b o s o m e s .
Chromophobes a r e  i d e n t i f i e d  by t h e  a b s e n c e  o f  any s e c r e t o r y  
g r a n u l e s  ( F i g .  3 8C) .
A l t h o u g h  t h e  c e l l s  o f  t h e  f e t a l  and n e o n a t a l  p a r s  d i s t a l l s  
c a n n o t  be p o s i t i v e l y  i d e n t i f i e d  on a m o r p h o l o g i c a l  b a s i s ,  some 
c e l l s ,  w i t h  a more m a t u r e  a p p e a r a n c e  t h a n  o t h e r s ,  can  be t e n t a t i v e l y  
i d e n t i f i e d  u s i n g  t h e  c r i t e r i a  e s t a b l i s h e d  f o r  a d u l t  n a m s t e r  
p i t u i t a r y  c e l l s .
A p r e s u m p t i v e  FSH c e l l ,  w i t h  g r a n u l e s  m e a s u r i n g  200-250  ran, 
c an  be s e e n  in c l o s e  a s s o c i a t i o n  w i t h  a s i n u s o i d a l  s p a c e  ( F i g .  2 3 ) .
C e l l s  w i t h  t h e  m o r p h o l o g i c a l  c h a r a c t e r l s t i c s  o f  a d u l t  p r o l a c t i n  c e l l s  
w i t h  t y p i c a l  s e c r e t o r y  g r a n u l e s  m e a s u r i n g  4 5 0 - 500  nm, a r e  i l l u s t r a t e d  
In  F i g u r e s  26,  30,  and 31A and B. Many c e l l s  a r e  p r e s e n t  w i t h  v e r y  
t i n y  g r a n u l e s .  Thes e  c o u l d  be TSH c e l l s  ( F i g .  2 8 ) ,  b u t  t h e  g r a n u l e s  
a r e  not  c o nd en s e d  and t h e r e f o r e ,  i d e n t i f i c a t i o n  i s  u n c e r t a i n .  C e l l s  
w i t h  t h e  a p p r o p r i a t e  morpho l ogy  o f  STH c e l l s  a r e  s e e n  i n  F i g u r e s  32 
and  35,  and a c e l l  w i t h  s ma l l  g r a n u l e s  l y i n g  c l o s e l y  b e n e a t h  t h e  
p l a sma  membrane i s  t e n t a t i v e l y  i d e n t i f i e d  a s  an ACTH s e c r e t i n g  c e l l  
( F i g s .  32 & 36) .  However ,  t h e r e  a r e  many more m i t o c h o n d r i a  in  t h e s e  
newborn  a n i m a l  p a r s  d l s t a l l s  c e l l s  t h a n  a r e  s e e n  In  a d u l t  ACTH c e l l s .
DISCUSSION
The d e ve lo p m en t  o f  t h e  h a m s t e r  p i t u i t a r y  I s  d e s c r i b e d  a t  
24 ho ur  i n t e r v a l s ,  f rom t h e  f o r m a t i o n  o f  R a t h k e ' s  pouch a t  8 % days  
g e s t a t i o n ,  u n t i l  3% days  a f t e r  b i r t h .  N i d a t i o n  i s  n o t  c o mp l e t ed  
u n t i l  t h e  6 t h  day o f  g e s t a t i o n ,  a f t e r  which  d ev e l op men t  p r o c e e d s  a t  
an  u n p a r a l l e l e d  r a t e  f o r  t h e  r e m a i n d e r  o f  t h e  v e r y  s h o r t ,  16 d a y ,  
g e s t a t i o n  p e r i o d .  A l l  h a m s t e r  embryos  i n  a l i t t e r  a r e  r e m a r k a b l y  
a l i k e  a t  any p a r t i c u l a r  age  of  de ve l op men t  ( Boye r ,  1 96 8 ) ,  bu t  c a r e  
was t a k e n  t o  s e l e c t  r e p r e s e n t a t i v e  a n i m a l s  and t o  d i s c a r d  s m a l l e r  
o r  o t h e r  o b v i o u s l y  d i f f e r e n t  f e t u s e s  b e f o r e  s t u d i e s  were  i n i t i a t e d .  
As a r e f e r e n c e  p o i n t ,  t h e  f i r s t  embryos  were  t a k e n  a t  7^ days  
g e s t a t i o n  and compared t o  a p r e v i o u s  s t u d y  f o r  t h e  h a m s t e r  a t  t h i s  
same ag e  ( G r a v e s ,  1945) .  The morpho l ogy  and o v e r a l l  d e ve l op men t  o f  
t h e  embryo in  t h i s  s t u d y  was i d e n t i c a l  t o  e s t a b l i s h e d  r e p o r t s .
The s e q u e n c e  of  e v e n t s  i n  t h e  d ev e l op m en t  o f  t h e  h a m s t e r  
p i t u i t a r y  i s  s i m i l a r  t o  o t h e r  l a b o r a t o r y  r o d e n t s  s t u d i e d ,  bu t  t h e  
r a t e  o f  d e ve lo p me n t  i s  much f a s t e r .  I n  t h e  h a m s t e r ,  R a t h k e ' s  pouch 
i s  formed a s  an e v a g l n a t i o n  f rom t h e  stomodeum a t  8 ^ da ys  g e s t a t i o n  
a l t h o u g h  i t  i s  n o t  o r g a n i z e d  u n t i l  1 0  days  g e s t a t i o n  i n  t he  r a b b i t ,  
o r  12 days  g e s t a t i o n  i n  t h e  mouse .  Pouch c l o s u r e  o c c u r s  a t  l l l |  day 
g e s t a t i o n  i n  t h e  h a m s t e r ,  a t  13 dayB i n  t h e  mouse ,  14 days  In  t h e  
r a t ,  bu t  i s  n o t  m e n t i o n e d  in  r e c e n t  s t u d i e s  on t h e  r a b b i t .  The 
i n v a s i o n  o f  b l o o d  v a s c u l a r  e l e m e n t s  f rom t h e  v a s c u l a r  p l e x u s  v i a  
A t w e l l ' s  r e c e s s  i n t o  t h e  body o f  t h e  p a r s  d l s t a l l s  t a k e s  p l a c e  a t  
1 2 ^ days  g e s t a t i o n  in  t h e  h a m s t e r  and a t  16 da ys  g e s t a t i o n  i n  t h e
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r a t ,  r a b b i t ,  and mouse.  V a s c u l a r i z a t i o n  l a  an I m p o r t a n t  e v e n t  
c o i n c i d e n t  t o  t h e  a p p e a r a n c e  o f  s e c r e t o r y  g r a n u l e s  i n  t h e  c a s e  
o f  each  a n i m a l .
An i n t e r e s t i n g  f e a t u r e  of  t h e  e a r l y  h a m s t e r  p i t u i t a r y  
d ev e lo p m en t  i s  t h e  e x t r e m e l y  c l o s e  a s s o c i a t i o n  o f  t h e  
a d e n o h y p o p h y s i a l  a n l a g e  w i t h  t h e  f l o o r  o f  t h e  i n f u n d i b u l u m  
d u r i n g  t h e  f i r s t  few days  o f  i t s  f o r m a t i o n .  In  t h e  r a b b i t ,  c e l l  
p r o c e s s e s  a r e  s een  e x t e n d i n g  from t he  n e u r a l  t u b e  c o n t a c t i n g  c e l l s  
o f  R a t h k e ' s  pouch ( S c h e c t e r ,  1 9 70) .  T h i s  c o n t a c t  may be i m p o r t a n t  
a s  a s i t e  f o r  t h e  exchange  o f  m a t e r i a l s  which  may s t i m u l a t e  
o r g a n o g e n e s i s  in  t h e  d e v e l o p i n g  p i t u i t a r y ,  o r  a s  a method f o r  t he  
o r i e n t a t i o n  o f  t h e  r a p i d l y  g r owi ng  c e l l s  i n  t h e i r  e n v i r o n me n t  
( S c h e c t e r ,  1970) .  Embryonic  f i b r o b l a s t s ,  s ee n  i n  t h e  g r ound  
s u b s t a n c e  a r o un d  t h e  o u t s i d e  edges  o f  t h e  g r owi ng  p i t u i t a r y  a n l a g e  
( F i g s .  19 & 2 2 ) ,  migh t  a l s o  be s u s p e c t e d  o f  h a v i n g  a s i m i l a r  
i n d u c t i v e  f u n c t i o n .  Thes e  c e l l s  have  p r o c e s s e s  t h a t  r e a c h  out  
t o w a r d ,  and a lm o s t  seem t o  s u p p o r t  a r e a s  of  t h e  p i t u i t a r y  b a s a l  
l a m in a .  T h i s  i n t e r a c t i o n  which  a p p e a r s  t o  be t a k i n g  p l a c e ,  may 
p l a y  some r o l e  in d i r e c t i n g  c e l l  movement and in  t h e  o r g a n i z a t i o n  
of  t h e  p i t u i t a r y  a s  i t  d i f f e r e n t i a t e s .
In  r e p o r t s  on t h e  c y t o d i f f e r e n t i a t i o n  o f  t h e  p a r s  d i s t a l i s  
o f  v a r i o u s  m a n u a l s ,  an a t t e m p t  h a s  been made t o  i d e n t i f y  and r e l a t e  
a c e r t a i n  c e l l  t y p e  i n  t h e  f e t a l  p i t u i t a r y  t o  a f u n c t i o n a l  c e l l  
t y p e  i n  t h e  a d u l t  p i t u i t a r y .  Us i ng  c r i t e r i a  b a s e d  on g r a n u l e  s i z e  
d e t e r m i n e d  f o r  a d u l t  p i t u i t a r y  c e l l s ,  Dupouy and Magre (1974)  
d e s c r i b e  f i v e  c e l l  t y p e s  i n  t he  f e t a l  r a t  p i t u i t a r y .  They gave
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f u n c t i o n a l  s i g n i f i c a n c e  t o  ACTH and TSH c e l l s  b a a e d  on t h e  
m o r p h o l o g i c a l  c h an g e s  s e e n  a f t e r  I n j e c t i o n  o f  d r u g s  known t o  a f f e c t  
t h e s e  c e l l s .  O t h e r  a u t h o r s  h a v e  r e p o r t e d  v a r i o u s  c e l l  t y p e s  In t h e  
f e t u s  b a s e d  o n l y  on g r a n u l e  s i z e  and morpho l ogy  and  h a v e  a s s i g n e d  
a f u n c t i o n  t o  t h e s e  c e l l s .  But l i t t l e  c o r r e l a t i o n  h a s  been  
d e m o n s t r a t e d  be twee n  b l o a s a a y a b l e  hormone l e v e l s  and t h e  p r e s e n c e  
o r  a b s e n c e  o f  a d i s t i n c t i v e  p i t u i t a r y  c e l l  t y p e  In  t h e  f e t u s .  STH 
c e l l s  a r e  r e p o r t e d  t o  be a b s e n t  i n  t h e  f e t a l  r a t  p i t u i t a r y  (F ink
a nd  S mi t h ,  1 9 7 1 ) ,  bu t  a r e  r e p o r t e d  t o  be p r e s e n t  i n  t h e  f e t a l  mouse
p i t u i t a r y  (Sano and S a s a k i ,  1 96 9) .  LTH and ACTH c e l l s  a r e  r e p o r t e d  
t o  oe a b s e n t  i n  t h e  f e t a l  mouse (Sano and S a s a k i ,  1969) ,  b u t  a n o t h e r  
s t u d y  d e s c r i b e s  t h e  p r e s e n c e  and s e c r e t i o n  o f  LTH c e l l s  In t h e  f e t a l  
mouse p i t u i t a r y  (Kohmoto,  1971) ,
In  t h e  h a m s t e r ,  t h e  f i r s t  g r a n u l e s  a p p e a r  a t  12% days  
g e s t a t i o n .  Thes e  g r a n u l e s  a r e  v e r y  s m a l l  and t h e  c e l l s  f o r  t h e  
mos t  p a r t  a r e  s t i l l  m o r p h o l o g i c a l l y  u n d i f f e r e n t i a t e d .  From 13% days  
o n ,  more  c e l l s  o f  t h e  p i t u i t a r y  become m a t u r e  i n  a p p e a r a n c e ,  but
t h e r e  I s  s t i l l  a w i de  v a r i a t i o n  I n  t h e  s i z e  o f  g r a n u l e s  i n  t h e  c e l l s .
T h e r e  i s  a d i s t i n c t  c e l l  t y p e  wh i ch  a p p e a r s  l a t e  I n  embr yon i c  
d e v e l o p m e n t ,  14% days  g e s t a t i o n ,  w i t h  e x t r e m e l y  l a r g e  g r a n u l e s ,  
l a r g e r  t h a n  any s ee n  i n  t h e  a d u l t ,  b u t  i t  a l s o  c o n t a i n s  some 
s m a l l  c o n d e n s e d  g r a n u l e s .  A n o t h e r  c e l l  t y p e  i s  p r e s e n t  h a v i n g  
many i n t e r m e d i a t e  s i z e  g r a n u l e s  which  s t a i n  l i g h t e r  t h a n  t h e  
g r a n u l e s  I n  a c o m p a r a b l e  c e l l  o f  t h e  a d u l t .  Wi t h  few e x c e p t i o n s ,  
i t  I s  I m p o s s i b l e  t o  u s e  m o r p h o l o g i c a l  c r i t e r i a  a l o n e  t o  a s c r i b e  
f u n c t i o n  t o  t h e  c e l l s  i n  t h e  f e t a l  o r  n e o n a t a l  p a r s  d l s t a l i s .
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U s i n g  D e k k e r ' s  c r i t e r i a  o f  g r a n u l e  s i z e  and c e l l  morpho l ogy  
f o r  t h e  I d e n t i f i c a t i o n  o f  p i t u i t a r y  c e l l a  o f  t h e  a d u l t  h a m s t e r ,  I t  
i s  p o s s i b l e  t o  t e n t a t i v e l y  i d e n t i f y  a few c e l l a  o f  t h e  f e t a l  and 
newborn  h a m s t e r  which  a r e  m o r p h o l o g i c a l l y  m a t u r e  enough i n  
a p p e a r a n c e .  Us i ng  i mmunocy t ocheml ca1 p r o c e d u r e s ,  p r o l a c t i n  c e l l s  
h a v e  been l o c a l i z e d  i n  f e t a l  h a m s t e r  p a r a  d l s t a l i s  a t  13% days  
g e s t a t i o n  (Thompson and T r i m b l e ,  u n p u b l i s h e d ) ,  and S e t a l o  and Nakane 
(1972)  r e p o r t  t h e  p r e s e n c e  o f  STH, LTH, ACTH, TSH and LH c e l l s  i n  
t h e  f e t a l  r a t  a t  16 o r  17 days  g e s t a t i o n .  KleBsen (1971)  has  
d e m o n s t r a t e d  TSH c e l l s  a t  14% days  g e s t a t i o n  i n  h a m s t e r s  u s i n g  a 
h i s t o c h e m i c a 1 s t a i n i n g  p r o c e d u r e  which  t a k e s  a d v a n t a g e  o f  t h e  h i g h  
c y s t i n e  c o n t e n t  of  t h i s  hormone.  I t  i s  a p p a r e n t  t h a t  t h e r e  a r e  
f u n c t i o n a l  hormone p r o d u c i n g  c e l l s  p r e s e n t  i n  t h e  f e t a l  p i t u i t a r y ,  
b u t  i t  i s  h a z a r d o u s  t o  a t t e m p t  t o  make an I d e n t i f i c a t i o n  b a s e d  on 
m o r p h o l o g i c a l  c r i t e r i a  e s t a b l i s h e d  f o r  a d u l t  c e l l s  and t o  a s s i g n  
a f u n c t i o n  t o  t h e s e  c e l l s  i n  t h e  d e v e l o p i n g  p i t u i t a r y  u s i n g  c r i t e r i a  
g a i n e d  from s t u d i e s  on a d u l t  a n i m a l s .
T h i s  s t u d y  o f  t h e  d e v e l o p i n g  h a m s t e r  h y p o p h y s i s  I l l u s t r a t e s  
s e v e r a l  p o i n t s  o f  i n t e r e s t  i n  common w i t h  o t h e r  mode l s  o f  t h e  
d e v e l o p i n g  p i t u i t a r y :  t h e  c l o s e  c o n t a c t  o f  t h e  newly  formed R a t h k e ' s
pouch  w i t h  t h e  n e u r a l  t u b e ,  t h e  t i m e  o f  c l o s u r e  o f  R a t h k e ' s  p ouc h ,  
t h e  1 0 0 TL a g r e e m e n t  i n  t h e  t i me  r e l a t i o n s h i p  be t ween  v a s c u l a r i z a t i o n  
o f  t h e  p a r s  d l s t a l i s  and  t h e  a p p e a r a n c e  o f  c y t o p l a s m i c  g r a n u l e s .
T h e s e  e v e n t s  a r e  a l l  n o r m a l ,  e s s e n t i a l  l a n dm a r k s  i n  t h e  d e v e l o p m e n t  
o f  t h e  v a r i o u s  a n i m a l  p i t u i t a r y  s y s t e m s  s t u d i e d .
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A l t h o u g h  c a u s e  and  e f f e c t  I s  d i f f i c u l t  t o  d e t e r m i n e ,  one 
m i g h t  s p e c u l a t e  a s  t o  t h e  r e l a t i v e  i m p o r t a n c e  o f  e ac h  o f  t h e s e  
e v e n t s  i n  t h e  s e q u e nc e  o f  d i f f e r e n t i a t i o n .  Must  one n e c e s s a r i l y  
f o l l o w  t h e  o t h e r  f o r  n or ma l  p i t u i t a r y  d e ve l op m en t  and d i f f e r e n t i a t i o n  
t o  o c c u r ?  F i n k  and Smi th  (1971)  showed no rma l  d i f f e r e n t i a t i o n  of  
r a t  p a r s  d l s t a l i s  c e l l s  b e f o r e  t he  c o m p l e t e  de ve l op men t  of  t h e
p o r t a l  s y s t e m .  Daikoku (1973)  r e p o r t s  t h e  a p p e a r a n c e  of
d i f f e r e n t i a t e d  p i t u i t a r y  c e l l s  w i t h  g r a n u l e s  in  r a t s  w i t h o u t  b r a i n s ,  
a l t h o u g h  t h e  number o f  g r a n u l e s  was r e d u c e d  and t h e  number  o f  
g r a n u l a t e d  i_e l l s  was l e s s  t h a n  n or ma l .  I t  i s  r e a s o n a b l e  t o  assume 
t h a t  some e v e n t  p r i o r  t o  t h e  m a t u r a t i o n  of  t h e  p o r t a l  s y s t e m has  
a l r e a d y  Induced  c y t o d i f f e r e n t l a t i o n  o f  t h e  p i t u i t a r y  c e l l s .  The 
c o i n c i d e n c e  o f  v a s c u l a r  p e n e t r a t i o n  of  t h e  p a r s  d l s t a l i s  w i t h  t h e  
a p p e a r a n c e  of  g r a n u l e s  may I n d i c a t e  t h a t  t h i s  p a r t i c u l a r  s t e p  i s  
i n f l u e n c e d  by some p a r t  o f  t h e  b r a i n  r emo t e  f rom t h e  p i t u i t a r y .  I t
c a n  be c o n c l u d e d  t h a t  a s e r i e s  o f  s e q u e n t i a l  m o r p h o l o g i c a l  e v e n t s
a l l  c o n t r i b u t e  t o  n o r ma l  p i t u i t a r y  d e v e l o p m e n t .
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F i g u r e  1
A-D) Hams te r  embryo a t  7% days  g e s t a t i o n .  S e l e c t e d  
m i c r o g r a p h s  from s e r i a l  s e c t i o n s  showing t h e  r e l a t i v e l y  u n d e v e l o p e d ,  
l a s t  p r e s o m i t e  s t a g e  o f  t h e  p r t m a t l v e  s t r e a k .  C h o r i o n i c  c y s t  ( c ) , 
e x t r a e m b r y o n l c  coe lom ( e ) , amn i on ic  c a v i t y  ( a ) , v i t e l l i n e  s ac  (v) 
a r e  p r e s e n t .  H & E (120X)
C) Note  s l i g h t  h e a d f o l d  ( a r r ow)  and a l l a n t o i s  ( a l ) .
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F i g u r e  2
Hams te r  embryo a t  8 ^ da ys  g e s t a t i o n .
A) R a t h k e ' s  pouch ( r )  I s  formed and t o u c h e s  t h e  i n f u n d i b u l u m  
( 1 ) .  H & E (185X)
B) Note  t h e  v e r y  c l o s e  a s s o c i a t i o n  be tween  t h e  n e u r a l  and 
e c t o d e r m a l  component s  ( open  a r r o w ) .  T h e r e  a r e  many m i t o t i c  





F i g u r e  3
Hams t e r  embryo a t  9^ days  g e s t a t i o n  I l l u s t r a t i n g  t h e  
r e l a t i o n s h i p  of  R a t h k e ' s  pouch ( r )  t o  t h e  r e s t  o f  t h e  embryo.  
M e s e n ce p ha l o n  (tn) , d i e n c e p h a l o n  (d)  , s tomodeum ( s t ) ,  h e a r t  (h)  . 
H & E (60X)
I n s e t )  The lumen ( r )  i s  n a r r o w e d  and c e l l s  o f  t h e  
pouch  a r e  b e g i n n i n g  t o  p r o l i f e r a t e .  H & E ( 320X)




F i g u r e  4
R a t h k e ' s  p ouc h ,  n e a r  t h e  atomodeum,  i s  o n l y  a few c e l l s  
h i g h  a t  days  o f  g e s t a t i o n .  C e l l s  r e s t  on a t h i n  b a s a l  l amina  
( a r r o w ) ,  b o r d e r e d  by a t h i c k  amorphous  g r o u nd  s u b s t a n c e .  No 
w e l l  d e v e l o p e d  t i g h t  j u n c t i o n s  a r e  e v i d e n t  and t h e  c e l l s  a r e  s t i l l  




F i g u r e  5
*
R a t h k e ' s  pouch a t  9^ d ay s  g e s t a t i o n .  P a l i s a d e  a r r a n g e m e n t  
o f  m a r g i n a l  c e l l s  l a  s een  a r o u nd  t h e  lumen ( r ) , C e l l s  have  l i t t l e  
RER, many f r e e  r i b o s o m e s ,  few m i t o c h o n d r i a  and G o l g i .  N u c l e i  (N) 
a r e  f i n e l y  g r a n u l a r  w i t h  l i t t l e  h e t e r o c h r o m a t i n .  (10 .500X)
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F i g u r e  6
CloBe a s s o c i a t i o n  be tween  t h e  c e l l s  o f  R a t h k e ' s  pouch ( r )  
a n d  t h e  n e u r a l  t u b e  (n)  .
A) At 9^ d ay s  g e s t a t i o n  some c e l l s  a p p e a r  t o  c r o s s  t h e  
s p a c e  be tween  t h e  component s  o f  t h e  p i t u i t a r y  a n l a g e n  ( a r r o w ) .
B) At 10lf days  g e s t a t i o n  t h e r e  i s  l e s s  c l o s e  c o n t a c t  and 
a few mesenchymal  c e l l s  ( a r r o w s )  a r e  i n t e r s p e r s e d  in  t h e  ground  
s u b s t a n c e  be tween  t h e  n e u r a l  t u b e  and  c e l l s  o f  R a t h k e ' s  pouch.
1 ji p l a s t i c  s e c t i o n s .  M e t h y l e n e  b l u e - A z u r e  I I  (225X)
i .




F i g u r e  7
R a t h k e ' s  pouch ( r )  , 10% days  g e s t a t i o n .  S a g l t a l  
s e c t i o n s  n e a r  t h e  r o l d l i n e .
A) The g l a n d  I s  e s s e n t i a l l y  v e r t i c a l  and s t i l l  
c o n n e c t e d  t o  t h e  s tomodeum ( s t )  by a c o r d  o f  c e l l s .  The 
p a r s  t u b e r a l l s  I s  o r g a n i z i n g  ( a r r o w )  and i s  d e l i n e a t e d  
f rom t h e  f u t u r e  p a r s  d l s t a l l s  by A t w e l l ' s  r e c e s s  ( a t ) ,
H & E (22 5X)
B) The p a r s  n e r v o u s  (pn)  ha s  formed from an 





F i g u r e  8
R a t h k e ' a  p o c k e t  a t  10% days  g e s t a t i o n  t a k e s  on a s l i g h t l y  
i n v e r t e d  S s hape  due t o  a p r o l i f e r a t i o n  o f  c e l l s  on t h e  a n t e r i o r  
s u r f a c e  o f  t h e  p o c k e t .  T h i s  mound of  c e l l s  a t  t h e  b a s e  o f  t h e  
lumen w i l l  become t h e  p a r s  d l s t a l l s  ( p d ) . Numerous c e l l s  In 
m i t o s i s  ( a r r o w )  a r e  s ee n  i n  b o t h  n e u r a l  and e c t o d e r m a l  component s  
o f  t h e  p i t u i t a r y .  H & E (895X)
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F i g u r e  9
P r o c e s s e s  of  c e l l s  ( l a r g e  a r r o w )  f rom t h e  n e u r a l  t u b e  (n) 
p r o j e c t  I n t o  t h e  g r ou n d  s u b s t a n c e  t o wa r d  t h e  c e l l s  o f  t h e  p a r s  
d i s t a l l s  ( p d ) . 10% days  g e s t a t i o n .  (11 .200X)
I n s e t )  R a t h k e ' s  pouch ( r )  I s  s t i l l  open t o  t h e  stomodeum 




F i g u r e  10
C e l l s  from t h e  a r e a  o f  t h e  f u t u r e  p a r a  d l s t a l l s  a r e  
more r o u n d e d ,  h av e  wide  I n t e r c e l l u l a r  s p a c e s  w i t h  I n t e r m i t t e n t  
c o n t a c t s  w i t h  o t h e r  c e l l s ,  g i v i n g  them a s c a l l o p e d  a p p e a r a n c e .  
N o t e  t h e  d i v i d i n g  c e l l  In  a n a p h a s e .  10% da ys  g e s t a t i o n .  (8400X)
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F i g u r e  11
C e l l s  from t h e  parB d i s t a l l s  a n l a g e  ha ve  more RER, 
G o l g l  (g)  and m i t o c h o n d r i a  a t  10% daya g e s t a t i o n .  (8400)
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F i g u r e  12
P i t u i t a r y  a n l a g e n  a t  IIJ5 days  g e s t a t i o n ,
A) A s a g i t a l  s e c t i o n  I l l u s t r a t i n g  t h e  r e l a t i o n s h i p  of  
R a t h k e ' s  p o c k e t  ( r )  t o  t h e  s tomodeum ( s t )  and n e u r a l  t u b e  (n)  .
H &. E ( 35X)
B) R a t h k e ' s  p o c k e t  ( r )  I s  c l o s e d  and i s  becoming more 
h o r i z o n t a l  a l t h o u g h  s t i l l  c o n n e c t e d  t o  t h e  stomodeum by a c o r d  
o f  c e l l s  ( a r r o v ) . The p a r s  n e r v o s a  (pn)  h a s  a h o l l o w  s t a l k  open 
t o  t h e  3 rd  v e n t r i c l e .  M e d i a l  s a g i t a l  s e c t i o n .  H & E (210X)
C) A t r a n s v e r s e  B e c t l o n  t h r o u g h  R a t h k e ' s  p o c k e t  showing 
t h e  l a t e r a l  e x t e n t  of  t h e  lumen and  I t s  r e l a t i o n s h i p  t o  t h e  p a r s  
n e r v o s a  ( p n ) . E x t e r n a l  v a s c u l a r  e l e m e n t s  a r e  w e l l  d e v e l o p e d  




F i g u r e  13
C e l l s  l i n i n g  R a t h k e ' s  p o c k e t  ( r )  a t  11^ days  g e s t a t i o n .  
T i g h t  j u n c t i o n s  ( a r r o w s )  a r e  now e v i d e n t  a t  t h e  a p i c a l  s u r f a c e  
be t ween  c e l l s .  An a u t o p h a g i c  v a c u o l e  i s  p r e s e n t ,  u p p e r  l e f t ,  
( 1 1 , 200X)
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F i g u r e  14
P a l i s a d e  a r r a n g e m e n t  o f  c e l l s  b o r d e r i n g  R a t h k e ' s  p o c k e t .
RER i s  d i l a t e d  and more c o n s p i c u o u s ,  and many r o s e t t e s  o f  f r e e  
r i b o s o m e s  a r e  p r e s e n t .  C e l l s  s t i l l  have  c h a r a c t e r i s t i c  s c a l l o p e d  
a p p e a r a n c e  due  t o  w i d e l y  s p ac e d  c o n t a c t s  a c r o s s  i n t e r c e l l u l a r  
s p a c e s ,  11% days  g e s t a t i o n .  (8400X)
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F i g u r e  15
S e c t i o n  f rom t h e  p r e s u m p t i v e  p a r s  d l a t a l l s  a t  11% days  
g e s t a t i o n .  C e l l s  a r e  more r o u n d e d  and In  much c l o s e r  c o n t a c t .  
L a r g e  d e p o s i t s  of  g l y c o g e n  ( g l )  a r e  s ee n  a s s o c i a t e d  w i t h  empty 
v a c u o l e s  which  may have  c o n t a i n e d  l i p i d .  (8400X)
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F i g u r e  16
S a g l t a l  s e c t i o n s  o f  t h e  p i t u i t a r y  n e a r  t h e  m i d l i n e  a t  
12% d a ys  g e s t a t i o n .  R a t h k e ' s  p o c ke t  I s  becoming more h o r i z o n t a l l y  
o r  i e n t a t e d .
A) S i n u s o i d s  ( s )  a r e  f o r mi ng  w i t h i n  t h e  p a r s  d l s t a l i s  ( p d ) . 
S e c t i o n  o f  t h e  p a r s  n e r v o s a  ( p n ) , l a t e r a l  t o  t h e  s t a l k .  Note  t h e  
c e l l u l a r  n a t u r e ,  H & E (195X)
B) I n v a s i o n  o f  mesenchymal  t i s s u e  (ms) I s  s een  
p r e c e d i n g  v a s c u l a r i z a t i o n  by t h e  h y p o p h y s i a l  p o r t a l  s y s t e m .  The 
i n f u n d i b u l a r  r e c e s s  w i t h i n  t h e  p a r s  n e r v o s a  i s  now c l o s e d  ( a r r o w ) ;  
t h e  b a s i s p h e n o i d  c a r t i l a g e  l a  f o r mi n g  ( b s )  . H & E (195X)
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F i g u r e  17
F r o n t a l  s e c t i o n  t h r o u g h  t h e  p a r s  d l s t a l i s  a n t e r i o r  t o  t h e  
p a r s  n e r v o s a . 12% day* g e s t a t i o n .  Many s i n u s o i d a l  s p a c e s  ( s )
a r e  a p p a r e n t  and b l o o d  c e l l s  a r e  B t i l l  n u c l e a t e d .
A) H & E (145X)
B) H 6. E (785X)
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F i g u r e  18
G r a n u l e s  ( a r r o w s )  a r e  s een  f o r  t h e  f l r B t  t i me  In  c e l l s  of  
t h e  p a r s  d i s t a l i s  a t  12% d ay s  g e s t a t i o n .  Note  t h e  w e l l  d e v e l o p e d  
G ol g l  (g)  i n  c l o s e  a s s o c i a t i o n  w i t h  t h e s e  g r a n u l e s .  (8400X)
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F i g u r e  19
S e c t i o n  f rom l a t e r a l  b o r d e r  of  t h e  g r owi ng  p i t u i t a r y  g l a n d .  
Few g r a n u l e s  a r e  e v i d e n t  ( t h i n  a r r o w ) .  Mesenchymal  c e l l  p r o c e s s e s  




F i g u r e  20
P a r s  d i s t a l i s  a t  12% days  g e s t a t i o n ,  
c o n t a i n  g r a n u l e s  ( a r r o w s )  a r e  o c c a s i o n a l l y  
m i t o s i s .  (8400X)
C e l l s  which  
s ee n  u n d e r g o i n g
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F i g u r e  21
S a g i t a l  s e c t i o n s  of  p i t u i t a r y  a t  13^ d ay s  g e s t a t i o n .
A) S e c t i o n  l a t e r a l  t o  t h e  r a i d l l n e .  A s l e n d e r  c o r d  o f  
c e l l s  s t i l l  c o n n e c t s  t h e  p i t u i t a r y  t o  t h e  s tomodeum ( s t )  t h r o u g h  
an  o p e n i n g  In t h e  b a s l s p h e n o i d  c a r t i l a g e  ( b s )  . H & E (175X)
B) R a t h k e ’ s p o c k e t  i s  c o m p l e t e l y  h o r i z o n t a l .  The p a r s  
n e r v o s a  (pn)  1 b c l o s e l y  a s s o c i a t e d  w i t h  t h e  c e l l s  t h a t  w i l l  
become t h e  p a r s  i n t e r m e d i a .  The p a r s  d i s t a l l s  (pd)  i s  h i g h l y  
v a s c u l a r i z e d .  The p a r s  t u b e r a l i s  ( p t )  e x t e n d s  a l m o s t  c o m p l e t e l y  




F i g u r e  22
C e l l s  of  t h e  d e v e l o p i n g  b o r d e r  o f  t h e  p a r s  d i s t a l i s  e t  
13^ d a ys  g e s t a t i o n .  Numerous w e l l  d e v e l o p e d  s e c r e t o r y  g r a n u l e s  
and  m i t o c h o n d r i a  w i t h  w e l l  d e v e l o p e d  c r i s t a e  a r e  p r e s e n t .  
Embryonic  f i b r o b l a s t s  ( f )  i n  t h e  g r o u n d  s u b s t a n c e  have  p r o c e s s e s  
c l o s e l y  a p p l i e d  t o  t h e  p i t u i t a r y  b a s a l  l amina  ( a r r o w ) .  (8400X)
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F i g u r e  23
C e l l s  of  t h e  p a r s  d l a t a l l s  a t  13% days  g e s t a t i o n .  Note  
t h e  v e s i c u l a t e d  c e l l  w i t h  d e n s e  g r a n u l e s  ( 1 0 0 - 3 0 0  wn) In  c l o s e  
a p p o s i t i o n  t o  a p e r i  s i n u s o i d s  1 s p a c e  ( p a ) .  T h i s  c e l l  g e n e r a l l y  
f i t s  t h e  c r i t e r i a  u s e d  t o  d e s c r i b e  a d u l t  FSH c e l l B .  (8400X)
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F i g u r e  24
P a r s  d i s t a l l s ,  f r o n t a l  s e c t i o n  a t  14% days  g e s t a t i o n .
A) R a t h k e ' s  p o c k e t  i s  more a t t e n u a t e d .  M a r g i n a l  c e l l s  
l i n i n g  t h e  lumen a r e  lower  and more c u b o i d s  1 t h a n  seen  on 
p r e v i o u s  d a y s .  H & E (150X)
B) S i n u s o i d s  a r e  w e l l  d e v e l o p e d  and l i n e d  w i t h  e n d o t h e l i u m  
( a r r o w ) , H & E (735X)
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F i g u r e  25
C e l l s  a p p e a r  a t  14^ days  g e s t a t i o n ,  which  have  e x t r e m e l y  
l a r g e ,  l i g h t l y  s t a i n i n g  g r a n u l e s  w i t h  a g r a n u l a r  s u b s t r u c t u r e .  
Many l a r g e  m i t o c h o n d r i a  a r e  a l s o  p r e s e n t .  (19 .500X)
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F i g u r e  26
C e l l  from t h e  p a r e  d i s t a l i s  o f  14% day f e t u s .  G r a n u l e s  
a r e  v e r y  e l e c t r o n  d e n s e ,  m e as u re  4 60 -510  nm in  d i a m e t e r .  T h i s  
c e l l  c o u l d  be c l a s s i f i e d  a s  a p r o l a c t i n  c e l l  b a s e d  on m o r p h o l o g i c a l  
c r i t e r i a  u s ed  f o r  a d u l t  p i t u i t a r y  c e l l s ,  ( 19 ,500X)
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F i g u r e  27
The p i t u i t a r y  a t  15^ days  g e s t a t i o n  a p p e a r s  v e r y  much l i k e  
t h a t  o f  t h e  a d u l t .  The h y p o p h y s i a l  c l e f t  ( r )  i s  n a r r o w  and l i n e d  
w i t h  f l a t t e n e d  c u b o i d a l  c e l l s .
A) The p a r s  n e r v o s a  (pn)  h a s  t a k e n  on t h e  a p p e a r a n c e  of  
n e r v o u s  t i s s u e .  The b a s i s p h e n o l d  c a r t i l a g e  ( b s )  i s  b e g i n n i n g  t o  
o s s i f y  ( o ) . Numerous b l o od  v e s s e l s  ( a r r o w )  p e r m e a t e  t h e  c o n n e c t i v e  
t i s s u e  s u r r o u n d i n g  t h e  g l a n d .  H & E (185X)
B) The s i n u s o i d s  ( s )  a r e  l i n e d  w i t h  e n d o t h e l i u m  
( a r r o w ) ,  and d i v i d e  t h e  c e l l s  o f  t h e  p a r s  d i s t a l i s  i n t o  t h e  
t y p i c a l  a n a s t o m o s i n g  c o r d s  s e e n  i n  t h e  a d u l t ,  H & E (7 35X)
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F i g u r e  28
C e l i a  o f  t h e  parB d l a t a l t a  a t  15^ daya g e a t a t i o n  c o n t a i n  
many s m a l l  g r a n u l e s  ( a r r o w * )  s i m i l a r  i n  s i z e  t o  t h a t  s een  In  an  
a d u l t  TSH c e l l  ( c e l l s  1 & 2 ) .  No te  t h e  l a r g e  w e l l  d e v e l o p e d  G o l g l  
(g )  In  c e l l  ( 1 ) .  (8400X)
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F i g u r e  29
C e l l s  a r e  s ee n  In t h e  p a r s  d i s t a l i s  a t  15% d a y s  g e s t a t i o n  
w i t h  a l a r g e  a c c u l u l a t l o n  o f  g l y c o g e n  ( g l )  ( c e l l  1 ) .  A no t he r  
c e l l  (2)  i s  aeen  which  c o n t a i n s  a number  o f  v e r y  l i g h t l y  s t a i n e d  
g r a n u l e s  ( a r r o w )  o f  i n t e r m e d i a t e  s i z e .  (8400X)
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F i g u r e  30
C e l l s  o f  t h e  p a r s  d i s t a l i s  a t  15^ days  g e s t a t i o n .  Some 
c e l l s  have  a v e r y  m a t u r e  a p p e a r a n c e  a s  n o t e d  by t h e  w e l l  d e v e l o p e d  
G o l g i  (g)  and  l a r g e ,  d e n s e  g r a n u l e s .  Many g r a n u l e s  n e a r  t h e  c e l l  
membrane a r e  r e a d y  f o r  e x o c y t o s i s  o r  p e r h a p s  have  a l r e a d y  been 
s e c r e t e d  ( a r r o w s ) .  Th i s  c e l l  h a s  a l l  t h e  c h a r a c t e r i s t i c s  o f  an 
a d u l t  p r o l a c t i n  c e l l .  (19 ,500X)
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F i g u r e  31
A and B) C e l l s  o f  t h e  p a r s  d i s t a l l s  a t  % day a f t e r  b i r t h .  
L a r g e  g r a n u l e s  a t  t h e  p l a sma  membrane i n d i c a t e  t h a t  s e c r e t i o n  c o u l d  
be o c c u r r i n g .  Both c e l l s  c o n t a i n  v e r y  l a r g e ,  d e n s e  g r a n u l e s  {400-  
700 nm) which  a r e  c h a r a c t e r i s t i c  o f  p r o l a c t i n  c e l l s  In  t h e  a d u l t  
h a m s t e r ,  (19 ,500X)

F ig u r e  32
P a r s  d l s t a l l s  o f  day o l d  n e o n a t e .  C e l i a  h a ve  w e l l  
d e v e l o p e d  RER ( a r r o w)  and G o l g i  ( g ) . A c e l l  (1)  c o n t a i n s  g r a n u l e s  
i n  t h e  G o l g i  r e g i o n  (g)  which  a r e  l a r g e r  and l e s s  c o n d e n s e d  t h a n  
t h o s e  n e a r  t h e  p l a sma  membrane.  Excep t  f o r  t h e  f a c t  t h a t  t h e r e  a r e  
more  m i t o c h o n d r i a  i n  t h i s  c e l l ,  i t  c o u l d  be I d e n t i f i e d  a s  an ACTH 
s e c r e t i n g  c e l l  u s i n g  c r i t e r i a  e s t a b l i s h e d  f o r  t h e  a d u l t  p i t u i t a r y .
A c e l l  a t  t h e  r i g h t  (2)  h a s  t h e  c h a r a c t e r i s t i c  g r a n u l e  s i z e  and RER 
p a t t e r n  o f  t h e  STH s e c r e t i n g  c e l l  o f  t h e  a d u l t .  (8400X)
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F i g u r e  33
C e l l s  o f  t h e  p a r a  d l a t a l l s  a t  1% days  a f t e r  b i r t h .  Some 
g r a n u l e s  m e as u re  a s  l a r g e  a s  1200 nm ( a r r o w s ) ;  a s i z e  c o n s i d e r a b l y  
l a r g e r  t h a n  any found i n  a d u l t  p i t u i t a r y  c e l l a ,  A wide  v a r i a t i o n  





F i g u r e  34
P a ra  d l s t a l l s  c e l l  a t  l*j daya  a f t e r  b i r t h  c o n t a i n s  
g l y c o g e n ,  w e l l  d e v e l o p e d  G o l g i  and  numerous  m i t o c h o n d r i a .  
Few s e c r e t o r y  g r a n u l e s  a r e  p r e s e n t .  (19 ,500X)
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F i g u r e  35
C e l l s  o f  t h e  p a r s  d i s t a l l s  a t  2^ days  p o s t n a t a l  l i f e .  A 
c e l l  (1)  w i t h  t h e  c h a r a c t e r i s t i c s  o f  an a d u l t  STH c e l l  w i t h  
g r a n u l e s  300-480  mu In  d i a m e t e r .  The se  g r a n u l e s  a r e  l e s s  d en se  
t h a n  t h o s e  Been i n  m a t u r e  STH c e l l s .  Two c e l l s  (2 and  3) w i t h  
g l y c o g e n  d e p o s i t s ,  h av e  v e r y  s m a l l  g r a n u l e s ,  100-150 nm. O t h e r  
chromophobes  (4)  a r e  e v i d e n t .  (8400X)
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F i g u r e  36
A c e l l  w i t h  s m a l l  g r a n u l e s  ( 1 4 0 - 2 0 0  ran) a t  t h e  p lasma 
membrane c o u l d  be c h a r a c t e r i z e d  a s  an ACTH c e l l .  3$; days  a f t e r  
b i r t h .  (14,OOOX)
9 ;
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F i g u r e  37
P a r s  d l s t a l i s ,  3% days  a f t e r  b i r t h .  A c e l l  w i t h  
p l e o m o r p h i c  g r a n u l e s  which  a v e r a g e  350 ntn i n  d i a m e t e r  ( r a n g e ,  
2 50-800 mn) .  (8400X)
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F i g u r e  38
C e l l s  o f  t h e  a d u l t  p a r a  d l s t a l l s  a r e  i d e n t i f i e d  and 
i l l u s t r a t e d  f o r  c o m p a r i s o n  w i t h  d e v e l o p i n g  c e l l s .  See t e x t  
f o r  d e s c r i p t i v e  c r i t e r i a .
A) TSH c e l l
B) ACTH c e l l
C) Chromophobes  (C) and LTH c e l l
D) FSH and LH c e l l a
E) IH and LTH c e l l s
F) STH c e l l ;  p r o b a b l e  1H c e l l  ( b a s e d  on n u c l e a r  m o r p h o l o g y ) .
*rr&  I T
Nj  '
C h a p ter  2
THE IMMUNOHISTOCHEMICAL LOCALIZATION OF THE PROLACTIN 
CELL IN EMBRYONIC AND NEONATAL HAMSTERS
The p e r o x i d a B e - l a b e l e d  a n t i b o d y  t e c h n i q u e  has  been 
i n s t r u m e n t a l  in  t h e  i d e n t i f i c a t i o n  and l o c a l i z a t i o n  of  t h e  d i f f e r e n t  
hormone p r o d u c i n g  c e l l s  o f  t h e  a n t e r i o r  p i t u i t a r y  (Avrameas ,  1970;  
Nakane ,  1970;  M o r i a r t y ,  1 973 ) ,  P r o l a c t i n  i s  o f  p a r t i c u l a r  I n t e r e s t  
b e c a u s e  o f  t h e  w i d e s p r e a d  i m p l i c a t i o n  o f  t h i s  hormone in  t h e  g e n e r a l  
scheme o f  m e t a b o l i s m  and i t s  i n t e r a c t i o n  w i t h  o t h e r  hormones  in  
g r o w t h  and r e p r o d u c t i o n  ( H o r r o b i n ,  1973 ) .  Most  i n v e s t i g a t i o n s  t o  
d a t e  have  been  d i r e c t e d  t o wa r d  t h e  p i t u i t a r y  c y t o l o g y  o f  t h e  a d u l t  
a n i m a l  w i t h  many r e p o r t B  o f  l i g h t  l e v e l  l o c a l i z a t i o n  of  p r o l a c t i n  
i n  t h e  a d e n o h y p o p h y s i s  o f  v a r i o u s  m a n u a l s ,  e s p e c i a l l y  t h e  l a b o r a t o r y  
r a t ,  u nd e r  no rma l  and e x p e r i m e n t a l  c o n d i t i o n s  (Nakane ,  1968,  1970,  
1971;  Baker  e t  a l . ,  1969,  1973;  B a k e r ,  1970;  M e r c h a n t ,  1 97 4 ) .  T h e re  
h a s  been  o n l y  one i imnunohl s tochemlca  1 s t u d y  on p r o l a c t i n  c e l l s  a t  
t h e  e l e c t r o n  m i c r o s c o p e  l e v e l  ( P a r s o n s  and  E r l a n d s e n ,  1974 ) ,
I n  r e c e n t  y e a r s ,  t h e r e  h a s  been  a r enewed i n t e r e s t  In  
t h e  e m b r y o g e n e s i s  o f  t h e  a n t e r i o r  p i t u i t a r y  w i t h  e mp h a s i s  on 
c y t o d i f f e r e n t l a t i o n  a t  t h e  e l e c t r o n  m i c r o s c o p e  l e v e l .  I n  some c a s e s ,  
a t t e m p t s  have  been  made t o  t e n a t l v e l y  i d e n t i f y  t h e  c e l l s  on t h e  b a s i s  
o f  g r a n u l e  s i z e ,  a s  t h i s  c r i t e r i a  i s  a n  a c c e p t a b l e  s t a n d a r d  f o r  t h e  
a d u l t ,  o r  by o b s e r v a t i o n  o f  a c e l l u l a r  r e s p o n s e  t o  some e x p e r i m e n t a l
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m a n i p u l a t i o n  (Sano and  S a s a k i ,  1969;  F i n k  and S m i t h ,  1971;  Daikoku 
e t  a l . ,  1973;  Dupouy and Magr e ,  1973) .  Few a t t e m p t s  have  been  made 
t h u s  f a r  t o  u s e  t h e  i ma umo p e r ox i d a se  t e c h n i q u e  i n  t h e  s t u d y  o f  t h e  
d e v e l o p i n g  h y p o p h y s i s .  S ^ t ^ l o  and Nakane (1972)  have  d e t e c t e d  t h e  
p r e s e n c e  of  f u n c t i o n a l l y  d i f f e r e n t i a t e d  p i t u i t a r y  c e l l s  i n  t h e  f e t a l  
r a t  a d e n o h y p o p h y s i s  a t  t h e  l i g h t  m i c r o s c o p e  l e v e l  u s i n g  p e r o x i d a s e -  
l a b e l e d  a n t i b o d i e s .
Because  o f  t h e  s p a r c i t y  of  i n f o r m a t i o n  a v a i l a b l e  and b e c a u se  
o f  t h e  u n c e r t a i n  and c o n f l i c t i n g  e v i d e n c e  b a s e d  on m o r p h o l o g i c a l  
i d e n t i f i c a t i o n  o f  embr yon i c  p i t u i t a r y  c e l l s ,  i t  was t h e  p u r p o s e  of  
t h i B  i n v e s t i g a t i o n  t o  exami ne  t h e  a n t e r i o r  p i t u i t a r y  in  t h e  
d e v e l o p i n g  h a m s t e r  f e t u s  and n e o n a t e  u s i n g  a n t i - o v i n e  p r o l a c t i n  
1 n m u n o p e r o x i d a s e . T h i s  t e c h n i q u e  was u s ed  a t  t h e  l i g h t  and e l e c t r o n  
m i c r o s c o p e  l e v e l  t o  d e t e r m i n e  t h e  ag e  a t  which  l m m u n o r ea c t I ve  
p r o l a c t i n  c e l l s  c o u l d  f i r s t  be l o c a l i z e d  i n  t h e  p i t u i t a r y .  A t t e m p t s  
were  made t o  r e l a t e  t h e  mo r pho l ogy  and d i s t r i b u t i o n  of  t h e  c e l l s  in  
t h e  d e v e l o p i n g  a n i m a l  t o  t h a t  o f  t h e  a d u l t .
MATERIALS AND METHODS
AnimaIs
M u l t i p a r o u s  c y c l i c  f e m a l e  h a m s t e r s  were  mated  a t  2100 h r  on 
t h e  n i g h t  o f  e s t r o u s .  When c o p u l a t i o n  was o b s e r v e d  t o  be o c c u r r i n g ,  
t h e  a n i m a l s  we r e  l e f t  u n d i s t u r b e d  f o r  a p e r i o d  of  2 h r ,  a f t e r  which 
t i m e  t h e  male  was removed f rom t h e  c a g e .  T h i s  was d e t e r m i n e d  t o  be 
" 0 "  t i me  o f  p r e g n a n c y .
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P r e g n a n t  f e ma l e  h a m s t e r s  were  s a c r i f i c e d  by d e c a p i t a t i o n  a t  
0 90 0 - 11 0 0  h r  a t  13%-15% d a y s  of  g e s t a t i o n  and  t h e  f e t u s e s  r a p i d l y  
removed f rom t h e  u t e r u s  t h r o u g h  a s i n g l e  l o n g i t u d i n a l  i n c i s i o n .  For  
l i g h t  m i c r o s c o p y ,  t h e  e n t i r e  head  o f  each  f e t u s  was removed and 
f i x e d ,  wh e rea s  f o r  e l e c t r o n  m i c r o s c o p y ,  e ac h  p i t u i t a r y  was d i s s e c t e d  
o u t  w i t h  a s  l i t t l e  s u r r o u n d i n g  t i s s u e  a s  p o s s i b l e  t o  i n s u r e  p r o p e r  
f i x a t i o n  and i n f i l t r a t i o n .  N e o n a t a l  h a m s t e r s ,  ^ - 3 ^  days  of  age  were  
d e c a p i t a t e d  and t h e  p i t u i t a r i e s  removed i n  a sma l l  b l o c k  o f  
s u r r o u n d i n g  t i s s u e .  S e v e r a l  p i t u i t a r i e s  were  t a k e n  f rom a d u l t  f e m a l e  
h a m s t e r s  t o  use  a s  a p o s i t i v e  c o n t r o l .
L i g h t  M ic r o s co py
F i x a t i o n  was in  B o u i n ' s ,  24 -48  h r ,  f o r  i n m u n o c y t o c h e m i s t r y  o r  
i n  f o r m a l i n  s u b l i m a t e  (1 p a r t  f o r m a l i n  t o  9 p a r t s  s a t u r a t e d  H g C ^ )  ,
24 h r ,  f o r  h i s t o l o g i c a l  s t a i n i n g  by B r o o k e s '  method ( 1 9 6 8 ) .  T i s s u e  
was d e h y d r a t e d  in  e t h a n o l ,  c l e a r e d  in  b e n z e n e ,  and embedded in 
P a r a p l a s t .  S e c t i o n s ,  4 , were  c u t  and mounted w i t h  M a y e r ' s  a lbumi n
on g l a s s  s l i d e s .
I mmunocy t ochemi ca1 s t a i n i n g  was c a r r i e d  o u t  u s i n g  t h e  i n d i r e c t  
p e r o x i d a s e - l a b e l e d  a n t i b o d y  me thods  (Nakane and P i e r c e ,  1967) .
A n t i - o v i n e  p r o l a c t i n ^  was p r o d u c e d  i n  r a b b i t s  by t h e  method of  
V a l t u k a l t i s  e t  a l .  (1971)  and p u r i f i e d  by p r e c i p i t a t i o n  o f  t h e  
g l o b u l i n  by t h e  d r o p w i s e  a d d i t i o n  o f  1 p a r t  s a t u r a t e d  ammonium 
s u l f a t e  t o  2 p a r t s  s erum.  The r a b b i t  g l o b u l i n  was d i s s o l v e d  in  a 
s m a l l  amount  of  w a t e r ,  d e s a l t e d  on a Sephadex  G-50 column and
^Ovine p r o l a c t i n  was a g i f t  o f  NIAMDD, NIH.
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d l a l y z e d  o v e r n i g h t  a g a i n s t  O.OIM p h o s p h a t e  b u f f e r e d  s a l i n e ,  pH 7 . 4 ,
(PBS) .  The p r o t e i n  f r a c t i o n  was c o n c e n t r a t e d  t o  t h e  o r i g i n a l  volume 
o f  serum in  a n e g a t i v e  p r e s s u r e  membrane f i l t e r  and  a d s o r b e d  w i t h  
a c e t o n e  d r i e d  r a t  l i v e r  powder .  The p u r i f i e d  a n t i b o d y  was t h e n  
f i l t e r e d  and s t o r e d  in  sma l l  a l i q u o t s  a t  -12°C.
Sheep a n t i - r a b b i t  g l o b u l i n ,  p u r i f i e d  in t h e  same manner  as  
t h e  r a b b i t  a n t i - p r o l a c t i n , was c o u p l e d  t o  h o r s e r a d i s h  p e r o x i d a s e  
(Sigma C o . , Type I I )  w i t h  4 , 4 ' - d i f 1u o r o - 3 , 3 1 d i n i t r o p h e n y 1 s u l f o n e  
(FNPS) (Nakane and P i e r c e ,  1967 ) .  L a b e l e d  g l o b u l i n  was removed from 
t h e  u n r e a c t e d  p e r o x i d a s e  by r e p r e c i p i t a t i o n  w i t h  anrnonium s u l f a t e .  
D i a l y s i s ,  a d s o r p t i o n ,  f i l t r a t i o n  and  s t o r a g e  was c a r r i e d  out  a s  
p r e v i o u s l y  d e s c r i b e d .
Inmunocyt  ochemlca  1 s t a i n i n g  was c a r r i e d  o u t  a t  room t e m p e r a t u r e  
i n  a h i g h  h u m i d i t y  chamber  on s e c t i o n s  wh i ch  had  been  d e p a r a f f i n i z e d  
i n  x y l e n e ,  h y d r a t e d ,  t h e n  r i n s e d  w i t h  PBS. T i s s u e  was c o v e r e d  w i t h  
r a b b i t  a n t  i - p r o l a c t  in  ( d i l  1 : 8 )  and i n c u b a t e d  f o r  l ŝ h r ,  t h e n  washed 
in  a t  l e a s t  t h r e e  c h a n g e s  of  b u f f e r  f o r  15 min .  T h i s  was f o l l o w e d  
by a p p l i c a t i o n  o f  t h e  p e r o x i d a s e - l a b e l e d  sheep  a n t i - r a b b i t  g l o b u l i n  
( d i l  1 :4 )  and i n c u b a t i o n  f o r  an  a d d i t i o n a l  h r .  A n o t h e r  p e r i o d  of  
v i g o r o u s  wa sh in g  was f o l l o w e d  by r e a c t i o n  o f  t h e  t i s s u e - b o u n d  
p e r o x i d a s e  w i t h  i t s  s u b s t r a t e ,  3 , 3 '  d i a m i n o b e n z e d i n e  (DAB) a c c o r d i n g  
t o  t h e  method o f  Graham and Karnosky  ( 1 9 6 6 ) .  S l i d e s  were i mn e r s ed  
in  a c o p l i n  j a r  c o n t a i n i n g  0 . 0 0  57o ^2^2 an<  ̂ ^  ^
T r i s - H C l  b u f f e r ,  pH 7 . 6 ,  f o r  2 0 - 3 0  min .  N o n - s p e c i f i c  b ack gr o u n d  
s t a i n i n g  was h e l d  t o  a minimum when t h i s  r e a c t i o n  was c a r r i e d  o u t  
in  t h e  d a r k .  The d en s e  brown p r e c i p i t a t e  which  forms a t  t he  s i t e  of
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t h e  a n t l g e n - a n t i b o d y  r e a c t i o n  l a  s t a b i l i z e d  by o s m l c a t l o n  f o r  1 h r  
In  27. OsO^. The s l i d e s  were  t h e n  d e h y d r a t e d  and p e r m a n e n t l y  moun ted .
F or  h i s t o l o g i c a l  d i f f e r e n t i a t i o n  o f  t h e  two t y p e s  o f  
a c i d  o ph i  1 s t f o r m a l i n  s u b l i m a t e  f i x e d  t i s s u e  which  had been  t r e a t e d  
w i t h  i o d i n e  t o  remove t h e  H g C ^  c r y s t a l s ,  was s t a i n e d  a c c o r d i n g  t o  
B r o o k e s '  method (1968)  u s i n g  El E t r e b y  and  T u s h a u s '  (1973)  s t a i n i n g  
t i m e s  and c o u n t e r s t a i n s . C a r m o l s i n e - L  ( C . I ,  59643) and A n i l i n e  b l u e
( C . I .  42755) were p u r c h a s e d  f rom Gur r  L t d . ,  Acid  A l i z a r i n  Blue  BB 
( C . I .  58610) was o b t a i n e d  f rom Ma t he eo n ,  Coleman and B e l l ,  and t h e  
Or an g e  G ( C . I .  16230) from F i s h e r  S c i e n t i f i c  Co, The i n t e n s i t y  o f  
a l l  c o l o r s  was improved by a d d i n g  a few d r o p s  o f  a c e t i c  a c i d  t o  t h e  
d i s t i l l e d  w a t e r  r i n s e s  and by r a p i d  d e h y d r a t i o n  o f  t h e  t i s s u e  
d i r e c t l y  f rom 9 57, a l c o h o l  (a few d i p s )  t o  1007. a l c o h o l .
E l e c t r o n  M i c r o sc o py
For  l tmnunohl s tochemlca  1 s t u d y ,  t i s s u e  was f i x e d  i n  p i c r i c  
a c i d - p a r a f o r m a  Idehyde  (PAF) ( S t e f a n i n i  e t  a l . ,  1967) and embedded In 
p o l y e t h y l e n e  g l y c o l  ( F l u k a ,  S w i t z e r l a n d )  u s i n g  t h e  a l c o h o l  
d e h y d r a t i o n  s e q u e n c e  ( H a z u r k i e w l c z  and Nakane ,  1972) .  T i s s u e  was 
s t o r e d  d e s i c c a t e d  a t  4°C u n t i l  s e c t i o n e d  and s t a i n e d  f o r  p r o l a c t i n ,  
u s i n g  t h e  l i r mu no pe r o x id as e  me thod  d e s c r i b e d  by M a z u r k l e w i c z  and 
Nakane (1972)  w i t h  some m o d i f i c a t i o n s .  T i s s u e  was c u t  a t  5 on a 
p a r a f f i n  mi c r o t o m e  u s i n g  a new,  d i s p o s a b l e  k n i f e .  A p i e c e  o f  d ry  i c e  
c an  be u s e d  t o  c h i l l  t h e  b l a d e  and d r y  t h e  a i r  i n  o r d e r  t o  g e t  
r i b b o n s  when t h e r e  I s  a p r o b l e m  o f  h i g h  h u m i d i t y .  S e c t i o n s  were  
f l o a t e d  on 57. g l y c e r o l  f o r  3 h r ,  t r a n s f e r r e d  t o  s a l i n e ,  t h e n  t o
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d i s t i l l e d  w a t e r  and o n t o  a c l e a n  g l a s s  s l i d e  ( C a r o l i n a  B i o l o g i c a l  
Co. )  u s i n g  a w i r e  l o o p .  The t i s s u e  was a i r  d r i e d  a t  40°C f o r  a t  
l e a s t  % h r .  A f t e r  h y d r a t i o n  i n  PBS f o r  15 min ,  s e c t i o n s  were s t a i n e d  
a t  roots t e m p e r a t u r e  i n  a h i g h  h u m i d i t y  chamber a c c o r d i n g  t o  t h e
f o l l o w i n g  p r o t o c o l .
The f i r s t  a n t i b o d y  was a p p l i e d  and t i s s u e  washed as  d e s c r i b e d  
f o r  l i g h t  mi c r os c o p y .  Sheep a n t i - r a b b i t  g l o b u l i n ,  p u r i f i e d  a c c o r d i n g  
t o  t he  t e c h n i q u e  of  Avrameas and Ternynck  (1969)  and c ou p l ed  t o  
p e r o x i d a s e  (Sigma,  Type VI) w i t h  g l u t a r a l d e h y d e  (Avrameas and 
Te rn yn c k ,  1971) ,  was used  a s  t he  second  a n t i b o d y .  T h i s  was a p p l i e d  
t o  t he  t i s s u e  d i r e c t l y ,  w i t h  no d i l u t i o n ,  by a dd i ng  a few d r ops  to  
t h e  smal l  amount o f  PBS r e m a i n i n g  ove r  t h e  t i s s u e  a f t e r  wa sh i ng .
A f t e r  1 h r ,  s l i d e r  were washed a g a i n  t h o r o u g h l y ,  then  immersed in 
20-30  rag DAB/100 ml T r i s - H C l  b u f f e r ,  pH 7 . 6 ,  w i t h o u t  H2 O2 and 
i n c u b a t e d  f o r  60 -90  min i n  t h e  d a r k .  T i s s u e s  were t h e n  t r a n s f e r r e d  
t o  a f r e s h  DAB s o l u t i o n  of  t h e  same c o n c e n t r a t i o n  but  w i t h  ^ 2^2 added 
t o  a f i n a l  c o n c e n t r a t i o n  o f  0.0057. ,  and i n c u b a t e d  f o r  an a d d i t i o n a l  
15-20 min.  S l i d e s  can be examined and ph o t og ra ph ed  a t  t h i s  p o i n t  by 
c o v e r s 1 i p p i n g  w i t h  b u f f e r e d  g l y c e r o l  mount ing  f l u i d .  The r e a c t i o n  
p r o d u c t  was t h e n  s t a b i l i z e d  w i t h  17. OsO^ in p h o s p h a t e  b u f f e r ,  30 min,  
and d e h y d r a t e d  i n  e t h a n o l .  O s m l c a t i o n  and d e h y d r a t i o n  were  c a r r i e d  
o u t  in  t h e  c o l d .  The t i s s u e  was embedded i n  Epon epoxy r e s i n  by 
i n v e r t i n g  t he  f i l l e d  c a p s u l e  on t o  t h e  t i s s u e  w h i l e  s t i l l  wet  w i t h  
100TC a l c o h o l .  A f t e r  p o l y m e r i z a t i o n  a t  60°C,  24-48 h r ,  t h e  b l o c k s  
were  removed f rom t he  s l i d e s  by immers ion i n  a dry  i c e - a l c o h o l  b a t h  
a l t e r n a t e d  w i t h  b o i l i n g  w a t e r .  Th i n  s e c t i o n s  were c u t  on a P o r t e r
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Blum MT 2B u l t r a m l c r o t o m e  u s i n g  a d iamond k n i f e  and v i ewed  w i t h o u t  
c o u n t e r a t a i n l n g  w i t h  an  H i t a c h i  11A e l e c t r o n  m i c r o s c o p e .
F o r  c y t o l o g i c a l  s t u d y ,  p i t u i t a r y  t i s s u e  was f i x e d  In 
g l u t a r a I d e h y d e  or  PAF, p o s t - f i x e d  i n  OsO^, d e h y d r a t e d  w i t h  e t h a n o l  
and  embedded i n  S p u r r  (1969)  epoxy r e s i n .  Th i n  s e c t i o n s  were s t a i n e d  
w i t h  u r a n y l  a c e t a t e  and l e a d  c i t r a t e  ( Ve n ab l e  and C o g g e s h a l l ,  1965) .
OBSERVATIONS
Us i ng  t h e  i n m u n o p e r o x l d a s e  t e c h n i q u e ,  p r o l a c t i n  c e l l s  were  
l o c a l i z e d  a t  t he  l i g h t  l e v e l  tn  a d u l t  c y c l i c  f ema l e  h a m s t e r s .
C l u s t e r s  of  i m m u n o r e a c t t v e  c e l l s ,  l o c a t e d  p r i m a r i l y  a r o u nd  s i n u s o i d s ,  
were  o b s e r v e d  t o  c o n t a i n  l a r g e  c o n c e n t r a t i o n s  o f  d a r k  r e a c t i o n  
p r o d u c t  ( F i g s .  39A, 40A & B ) , U n r e a c t e d  c e l l s  s t a n d  ou t  i n  c o n t r a s t .  
S e v e r a l  c o n t r o l s  were  r u n  t o  t e a t  t h e  s p e c i f i c i t y  o f  t h e  a n t i -  
p r o l a c t i n  a n t i b o d y .  When non- insnune serum was u s ed  i n  p l a c e  o f  t h e  
f i r s t  a n t i b o d y ,  no Immunospec1f i c  s t a i n i n g  o c c u r r e d .  However ,  a 
s l i g h t  b ack gr o u n d  c o l o r a t i o n  was i m p a r t e d  by OsO^ ( F i g ,  3 9B) . When 
a n t i s e r u m  which  had been a d s o r b e d  w i t h  p r o l a c t i n  was u s e d ,  s t a i n i n g  
was g r e a t l y  r e d u c e d  ( F i g .  3 9 C ) .
The f i r s t  e l e c t r o n  m i c r o s c o p i c  e v i d e n c e  of  s e c r e t o r y  g r a n u l e s  
was d e t e c t e d  i n  t h e  p a r s  d i s t a l i s  o f  t h e  h a m s t e r  f e t u s  a t  12% days  
o f  g e s t a t i o n  ( F i g .  41A) , w h i l e  a t  13% days  t h e r e  was d e f i n i t e  
e v i d e n c e  of  m a t u r e  s e c r e t o r y  g r a n u l e s  i n  a number of  p i t u i t a r y  c e l l s  
( F i g .  41B) . At t h i s  t i m e ,  a s m a l l  number  o f  p r o l a c t i n  c e l l s ,  n e a r  
I n v a d i n g  v a s c u l a r  e l e m e n t s ,  c o u l d  be l o c a l i z e d  w i t h  t h e  
i imnunoperox idase  t e c h n i q u e  ( F i g s ,  42A & B) . The g r a n u l a r  n a t u r e  o f
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t h e  c y t o p l a s m  o f  one o f  t h e s e  c e l l s  l a  I l l u s t r a t e d  In  F i g u r e  42B 
( I n s e r t ) .  F o r  t h e  mos t  p a r t ,  s t a i n i n g  o f  t h e  g l a n d  was n e g a t i v e  due 
t o  t h e  s p a r s e  d i s t r i b u t i o n  o f  p o s i t i v e  c e l l s .
L i t t l e  d i f f e r e n c e  i n  t h e  number  o r  d i s t r i b u t i o n  o f  p r o l a c t i n  
p o s i t i v e  c e l l s  was n o t e d  in  t h e  p a r s  d l s t a l l s  a t  14^ days  ( F i g s ,  43A 
& B) o r  15^ days  g e s t a t i o n  ( F i g s .  44A, B & 45) when compared  t o  t h e  
g l a n d  a t  13^ days  o f  g e s t a t i o n .  However ,  i n  t h e  p a r s  t u b e r a l i s ,  n e a r  
I t s  J u n c t i o n  w i t h  t h e  p a r s  d l s t a l l s ,  p e r o x i d a s e  p o s i t i v e  c e l l s  were  
d e t e c t e d  a t  15^ days  g e s t a t i o n  ( F i g s .  44A & B ) . Numerous m i t o t i c  
f i g u r e s  were  a l s o  e v i d e n t  i n  t h e  p a r s  d l s t a l l s  a t  t h i s  t i me  ( F i g .  45) .
At \  day p o s t p a r t u m ,  t h e  p i c t u r e  of  t h e  newborn h a m s t e r  
p i t u i t a r y  i s  s t r i k i n g l y  d i f f e r e n t .  Numerous i m m u n o r e a c t l v e  p r o l a c t i n  
c e l l s  a r e  s ee n  t h r o u g h o u t  a f r o n t a l  s e c t i o n  o f  t h e  g l a n d  a t  t h e  l e v e l  
o f  R a t h k e ' s  p o c k e t  and t h e  n e u r o h y p o p h y s i s  ( F i g .  4 6 A ) . C e l l s  w i t h  
d e f i n i t e  r e a c t i o n  p r o d u c t  i n  t h e  c y t o p l a s m  a r e  c l e a r l y  e v i d e n t  a t  
h i g h e r  m a g n i f i c a t i o n  ( F i g s ,  46B & C ) .
Comparab l e  s e c t i o n s  of  t h e  g l a n d  a t  1^,  2 ^ ,  and 3^ dayB o f  a g e ,  
show l i t t l e  d i f f e r e n c e  in  t h e  d i s t r i b u t i o n  and i n  t h e  number  o f  
p r o l a c t i n  c e l l s  ( F i g s .  47A, 48A & 49A) when compared  t o  t h e  g l a n d  a t  
 ̂ day a f t e r  b i r t h .  P r o l a c t i n  c e l l s  i n  t h e  n e o n a t a l  p a r s  d l s t a l i s  
( F i g s .  47B, 48B t* 49B) c o n t a i n  c o n s i d e r a b l y  l e s s  d e n s e  c o n c e n t r a t i o n s  
o f  r e a c t i o n  p r o d u c t  t h a n  in  a d u l t  f e ma l e  h a m s t e r  c e l l s  ( F i g .  4 0 ) .
To c o r r o b o r a t e  i imnunochemlca 1 r e s u l t s ,  t h e  h i s t o l o g i c a l  s t a i n  
d e s c r i b e d  by Brookes  (1968)  and s u b s e q u e n t l y  m o d i f i e d  by El E t r e b y  
a n d  T u s h a u s  (1973)  was u s e d  t o  d i f f e r e n t i a t e  t h e  two t y p e s  of  
a c i d o p h i l s  and t o  c o r r e l a t e  t h e s e  r e s u l t s  w i t h  t h o s e  o f  t h e  a n t i b o d y
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p r o c e d u r e .  C e l l s  t h a t  s t a i n e d  w i t h  C a r m o l s l n e - L  were  o b s e r v e d  t o  
h a ve  t h e  same d i s t r i b u t i o n  a s  t h e  p r o l a c t i n  c e l l s  l o c a l i z e d  w i t h  t h e  
immu no pe ro x l d as e  t e c h n i q u e .  Few,  I f  a n y ,  c a r m l n o p h l l s  c o u l d  be 
i d e n t i f i e d  in  t h e  f e t a l  p i t u i t a r y .
P r o l a c t i n  c e l l s  were  l o c a l i z e d  a t  t h e  e l e c t r o n  m i c r o s c o p e  
l e v e l  in  t h e  p a r e  d l s t a l l s  o f  t h e  a d u l t ,  p r e g n a n t  h a m s t e r ,  a t  13% 
d a y s  g e s t a t i o n ,  u s i n g  t h e  p e r o x i d a s e - l a b e l e d  a n t i b o d y  t e c h n i q u e .  A 
s e c t i o n  d e m o n s t r a t i n g  p r o l a c t i n  p o s i t i v e  c e l l s  was f i r s t  p h o t o g r a p h e d  
a t  t he  l i g h t  l e v e l ,  b e f o r e  a p p l i c a t i o n  o f  OsO^ ( F i g .  5 0A) , T h i s  same 
s e c t i o n  ua:j t hen  s t u d i e d  w i t h  t h e  e l e c t r o n  m i c r o s c o p e .  P r o l a c t i n  
c e l l s  c o u l d  be I d e n t i f i e d  by t h e  p r e s e n c e  of  e l e c t r o n  d e n s e  r e a c t i o n  
p r o d u c t  c o n c e n t r a t e d  o v e r  t h e  g r a n u l e s  ( F i g s .  51A & B ) . P r o l a c t i n  
n e g a t i v e  c e l l s ,  c o n t a i n i n g  g r a n u l e s  w i t h  no Immune p r e c i p i t a t e ,  c o u l d  
be seen  In  t h e  same f i e l d .  The se  i n a n u no r e a c t i ve  c e l l s  c o r r e s p o n d  In 
mo rpho l ogy  t o  p r o l a c t i n  c e l l s  i d e n t i f i e d  u s i n g  r e g u l a r  e l e c t r o n  
m i c r o s c o p e  embedding  and s t a i n i n g  t e c h n i q u e s  ( F i g .  52) .
An a d j a c e n t  s e c t i o n  f rom t h e  same g l a n d  was a l s o  s t a i n e d  u s i n g  
t h e  p e r o x i d a s e - l a b e l e d  a n t i b o d y  t e c h n i q u e  e x c e p t  t h a t  s a l i n e  was used  
i n s t e a d  o f  t h e  f i r s t  a n t i b o d y .  When s ee n  a t  t h e  l i g h t  l e v e l ,  b e f o r e  
t r e a t m e n t  w i t h  OsO^, a c o m p l e t e  a b s e n c e  of  s t a i n i n g  i s  a p p a r e n t  ( F i g .
SOB). T h i s  s e c t i o n  was a l s o  exami ned  f o r  i m m u n o r e a c t i v e  c e l l s  a t  t h e  
e l e c t r o n  m i c r o s c o p e  l e v e l ,  w i t h  n e g a t i v e  r e s u l t s .
F e t a l  p i t u l t a r i e s  a t  15% days  o f  g e s t a t i o n  and  a t  % day 
p o s t p a r t u m  wer e  a l s o  r e a c t e d  w i t h  i m n u n o p e r o x l d a s e  f o r  e l e c t r o n  
m i c r o s c o p i c  e x a m i n a t i o n .  C e l l s  w i t h  l f m nunor ea c t i ve  g r a n u l e s  were  
s e e n  a t  b o t h  a g e s  ( F i g s .  53A, 54A & B ) , Most  g r a n u l e s  me as ur e d
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a p p r o x i m a t e l y  250 nm, w i t h  a r a n g e  o f  171-342 nm. C e l l s  w i t h  
v e r y  l a r g e  s e c r e t o r y  g r a n u l e s ,  a p p r o x i m a t i n g  t h e  s i z e  o f  p r o l a c t i n  
g r a n u l e s  o f  t h e  a d u l t  p a r s  d l s t a l l s ,  were  n o t  s t a i n e d  w i t h  t h e  
a n t l - p r o l a c t i n  l a m u n o p e r o x i d a s e  t e c h n i q u e  ( F i g .  53C) ,
Us i ng  r e g u l a r  embedding and s t a i n i n g  t e c h n i q u e s ,  c e l l s  h a v i n g  
t h e  morpho l ogy  and g r a n u l e  s i z e  a n a l o g o u s  t o  t h e  c e l l s  i d e n t i f i e d  as  
p r o l a c t i n  c e l l s  by t h e  I n t n un op e ro x ld as e  t e c h n i q u e  were  d e t e c t e d  in 
t h e  f e t a l  and n e o n a t a l  p a r s  d l s t a l l s  ( F i g s .  55A & B ) .
DISCUSSION
The f i r s t  e l e c t r o n  m i c r o s c o p i c  e v i d e n c e  o f  what  a p p e a r s  t o  be 
m a t u r e  s e c r e t o r y  g r a n u l e s  in  t h e  c y t o p l a s m  o f  c e l l s  of  t h e  h a m s t e r  
p a r s  d l s t a l l s  was d e t e c t e d  a t  13% da ys  g e s t a t i o n .  At t h i s  same t i m e ,  
a few I m m u no r e a c t Iv e  p r o l a c t i n  c e l l s  c o u l d  be l o c a l i z e d  In  t h e  f e t a l  
p i t u i t a r y  a t  t h e  l i g h t  l e v e l  u s i n g  t h e  p e r o x i d a s e - l a b e l e d  a n t i b o d y  
t e c h n i q u e .  I n  t h e  r a t ,  f u n c t i o n a l l y  d i f f e r e n t i a t e d  p r o l a c t i n  c e l l s  
were  r e p o r t e d  a s  e a r l y  a s  16 da ys  g e s t a t i o n  u s i n g  l m m u n o h i s t oc h e m l c a l  
me t hods  ( S £ t a l o  and Nakane ,  1972) .  However ,  m a t u r e  s e c r e t o r y  g r a n u l e s  
a r e  n o t  a p p a r e n t  In  f e t a l  r a t  p a r s  d l s t a l l s  c e l l s  u n t i l  t h e  17 th  o r  
1 8 t h  day o f  g e s t a t i o n  ( F i n k  and S m i t h ,  1971;  S t o e c k e l  e t  a l . ,  1973) ,  
I n f o r m a t i o n  was n o t  p r o v i d e d  a s  t o  t h e  t i m i n g  o f  p r e g n a nc y  o r  s t r a i n  
o r  r a t s  u s ed  In t h e  i m m u n o h i s t o c h e m i c a 1 r e p o r t ,  t h e r e f o r e  I t  i s  n o t  
known how g r e a t  a d i s c r e p a n c y  may e x i s t .  I t  i s  h i g h l y  u n l i k e l y  t h a t  
p r o l a c t i n  c o u l d  be d e t e c t e d  a t  t h e  l i g h t  l e v e l  u n l e s s  c o n c e n t r a t e d  
i n t o  r e l a t i v e l y  m a t u r e  s e c r e t o r y  g r a n u l e s .
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At 15% da ys  g e s t a t i o n ,  some c e l l s  o f  t h e  p a r s  t u b e r a l l a  
n e a r e s t  t h e  p a r s  d l s t a l l s  a p p e a r  t o  be s t a i n i n g  l t mi unoche tn l ca l l y  f o r  
p r o l a c t i n .  T h i s  o b s e r v a t i o n  was made In  s e v e r a l  d i f f e r e n t  f e t u s e s ,
In  f r o n t a l  a s  w e l l  a s  s a g l t a l  s e c t i o n s .  S i n c e  t h e  a n t e r i o r  p i t u i t a r y  
o f  n e o n a t e s  was removed from t h e  b r a i n  and t h e  p a r s  t u b e r a l l s  l o s t ,  
i t  I s  n o t  known w h e t h e r  t h i s  i s  a t r a n s i e n t  o b s e r v a t i o n  o r  a 
d e v e l o p m e n t a l  t r e n d .  I t  was n o t  s een  i n  e a r l i e r  s t a g e s  of  deve l opment .
I t  i s  d i f f i c u l t  t o  e x p l a i n  t h i s  phenomenon on any known p h y s i o l o g i c a l  
b a s i s .  The c e l l s  in  t h e  p a r s  t u b e r a l l s  l i e  In c l o s e  p r o x i m i t y  t o  t h e  
d e v e l o p i n g  p o r t a l  s y s t e m  and a r e  t h e  f i r s t  c e l l s  t o  become g r a n u l a t e d  
i n  t h e  r a t  ( S t o e c k l e  e t  a l . ,  1973) .  I f  t h e s e  i m m u n o r e a c t i v e  c e l l s  
a r e  i n d e e d  p r o d u c i n g  p r o l a c t i n ,  I t  I s  a p p a r e n t  t h a t  t h e y  must  m i g r a t e  
t o  t h e  p a r s  d l s t a l l s  o r  a t r o p h y ,  a s  t h e  a d u l t  p a r s  t u b e r a l l s  i s  n o t  
known t o  s e c r e t e  p r o l a c t i n .
In  t h e  h a m s t e r ,  a d r a m a t i c  i n c r e a s e  i n  t h e  number o f  o b v i o u s l y  
p o s i t i v e  p r o l a c t i n  c e l l s  i s  a p p a r e n t  t h r o u g h o u t  t h e  p a r s  d l s t a l l s  on 
t h e  f i r s t  day a f t e r  b i r t h .  S i n c e  p r o l a c t i n  i s  t h o u g h t  t o  be p r i m a r i l y  
u n d e r  c o n t r o l  o f  a h y p o t h a l a m i c  i n h i b i t i n g  f a c t o r ,  t h e  r e l a t i v e  
m a t u r i t y  o f  t h e  p o r t a l  s y s t e m  would have  l i t t l e  t o  do w i t h  t h e  
c y t o d i f f e r e n t i a t I o n  o f  p r o l a c t i n  c e l l s  w i t h  r e g a r d  t o  any e f f e c t  
f rom r e l e a s i n g  f a c t o r s .  I t  h a s  been  shown t h a t  n e i t h e r  a m a t u r e  
p o r t a l  s y s t e m  ( F i n k  and S m i t h ,  1971) no r  t h e  b r a i n  (Da lkoku  e t  a l . ,
1973) o f  r a t s  i s  n e c e s s a r y  f o r  c y t o d t f f e r e n t i a t I o n  and a p p e a r a n c e  of  
s e c r e t o r y  g r a n u l e s .  However ,  s i n c e  p r o l a c t i n  h a s  been  m e as u re d  i n  
f e t a l  h a m s t e r  serum and shown t o  c r o s s  t h e  p l a c e n t a  (Thompson and 
T e r r a n o v a ,  u n p u b l i s h e d ) ,  i t  I s  p o s s i b l e  t h a t  m a t e r n a l  p r o l a c t i n  may
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e x e r t  a n e g a t i v e  f e e d b a c k  on t h e  f e t a l  p r o l a c t i n  c e l l a  wh i ch  l a  
r e l e a s e d  a t  p a r t u r i t i o n .  The p r o l a c t i n  c e l l s  o f  t h e  newborn a n i m a l  
c o u l d  t h e n  assume f u l l  f u n c t i o n a l  d i f f e r e n t i a t i o n  w i t h  s y n t h e s i s  and 
s e c r e t i o n  o f  hormone .
C a r m o l s i n e - L  s t a i n i n g  was u s ed  t o  Buppor t  immunochemical  
f i n d i n g s .  I n  t h e  a d u l t ,  t h e  d i s t r i b u t i o n  o f  c a r m l n o p h l l s  c o r r e s p o n d s  
t o  t h a t  of  p r o l a c t i n  c e l l s  a s  seen  u s i n g  t h e  l mmunoperox ldase  
t e c h n i q u e .  T h i s  h i s t o l o g i c a l  s t a i n  i s  n o t  a s  s a t i s f a c t o r y  i n  t he  
h a m s t e r  a s  i n  t h e  p i t u i t a r y  c e l l s  o f  o t h e r  a n i m a l s  a s  r e p o r t e d  by 
El E t r e b y .  The p r o l a c t i n  c e l l s  s t a i n  l i g h t l y  and t h e  STH c e l l s  a r e  
a l m o s t  i n d i s t i n g u i s h a b l e  f rom t h e  g o n a d o t r o p e s . However ,  t h e  o b v i o u s  
i n c r e a s e  in  number o f  c a r m l n o p h l l s  d e t e c t e d  in  newborn a n i m a l s ,  
p a r a l l e l s  t o  a s i m i l a r  I n c r e a s e  in  t h e  number o f  p r o l a c t i n  c e l l s  
d e t e r m i n e d  by lnxnunoperoxlda  se  .
C o n t r o l  s t a i n i n g  p r o c e d u r e s  v e r i f i e d  t h e  s p e c i f i c i t y  o f  t h e  
p r o l a c t i n  a n t i b o d y  t e c h n i q u e  and r u l e d  o u t  n o n s p e c i f i c  b ac kgr ound  
s t a i n i n g  In  t h e  a d u l t  g l a n d .  However ,  t h e r e  i s  some s l i g h t  backg r ound  
s t a i n i n g  due t o  OsO^ f i x a t i o n ,  and r e d  b l o o d  c e l l s  a l w a y s  s t a i n  
i n d l s c r i m l n a n t l y  w i t h  t h i s  t e c h n i q u e .  In  t h e  f e t u s ,  c o n t r o l s  were  
s i m i l a r  t o  t h e  a d u l t ,  e x c e p t  f o r  some s t a i n i n g  o f  t h e  b r a i n  and 
c h o n d r o c y t e s  due t o  c r o s s r e a c t i v i t y  of  t h e  s h ee p  a n t l - r a b b t t  a n t i b o d y  
w i t h  some f a c t o r  i n  ' h e s e  t i s s u e s ,  p e r h a p s  a Forss tnan r e l a t e d  a n t i g e n .
I n  no c a s e  was t h e r e  any n o n s p e c i f i c  r e a c t i o n  w i t h i n  p i t u i t a r y  c e l l s ;  
t h e r e f o r e ,  no I n t e r f e r e n c e  was e n c o u n t e r e d  i n  t h e  l o c a l i z a t i o n  
p r o c e d u r e .
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The p u r i f i e d  a n t i - o v i n e  p r o l a c t i n  u s e d  In  t h i s  s t u d y  was
f u r t h e r  c h a r a c t e r i z e d  by a c e t a t e  s t r i p  e l e c t r o p h o r e s i s  u s i n g  t h e
M l l l i p o r e  P h o r o S l l d e  Sys t em.  Only two p r o t e i n  bands  were  d e t e c t e d ;
a t r a c e  of  a l bu mi n  and a band h a v i n g  t h e  m i g r a t i o n  c h a r a c t e r i s t i c s
o f  I g G . The a n t i b o d y  gave  p o s i t i v e  r e s u l t s  In  t h e  r i n g  p r e c i p i t a t i o n
t e s t  when r e a c t e d  a g a i n s t  h i g h  d i l u t i o n  o f  o v i n e  p r o l a c t i n  a n t i g e n  
-5
( I  mg/rol x 10 ) .  A n t i - o v i n e  p r o l a c t i n  was found t o  c r o s s  r e a c t  w i t h
r a t  p r o l a c t i n ,  but  d i d  no t  c r o s s  r e a c t  w i t h  r a t  g r o w t h  hormone ,  r a t  
l u t e i n i z i n g  hormone ,  o r  r a t  f o l l i c l e  s t i m u l a t i n g  hormone e i t h e r  in 
t h e  r i n g  t e s t  or  O u c h t e r l o n y  d o u b l e  d i f f u s i o n  g e l s .  On t h e  b a s i s  o f  
t h e s e  o b s e r v a t i o n s  i t  i s  f e l t  t h a t  t h e  a n t i g e n - a n t i b o d y  r e a c t i o n  i n  
t h e  i t nmunoperoxidase  t e c h n i q u e  was h i g h l y  s p e c i f i c .
At t h e  e l e c t r o n  m i c r o s c o p e  l e v e l ,  p r o l a c t i n  c e l l s  were  
l o c a l i z e d  in  t he  a d u l t  p a r s  d l s t a l l s  e s p e c i a l l y  n e a r  s i n u s o l d e .
The s p e c i f i c i t y  of  t h e  r e a c t i o n  i s  a p p a r e n t  when a p o s i t i v e  c e l l  
i s  s een  nex t  t o  a c e l l  c o n t a i n i n g  n e g a t i v e  g r a n u l e s .  C y t o l o g y  was 
p o o r ,  bu t  t h e  g r a n u l e s  were  w e l l  p r e s e r v e d  a l t h o u g h  s l i g h t l y  s m a l l e r  
t h a n  t h o s e  s ee n  in r e g u l a r l y  f i x a t e d  and  s t a i n e d  t i s s u e .  Th i s  s i z e  
d i f f e r e n c e  may be due t o  s h r i n k a g e ,  a s  PAF i s  n o t  t h e  b e s t  f i x a t i v e .
The long  i n c u b a t i o n  t i m e s  i n  a n t i b o d y  and t h e  v i g o r o u s  w a sh i n g s  may 
a l s o  be d e t r i m e n t a l  t o  t h e  p r e s e r v a t i o n  o f  c e l l  a r c h i t e c t u r e .
However ,  i t  i s  n e c e s s a r y  t o  u se  PAF i n  o r d e r  t o  p r e s e r v e  t h e  
a n t i g e n i c i t y  o f  p r o l a c t i n .
I m m u n o r e a c t i v e  c e l l s  o f  t h e  f e t u s  were  examined t o  t r y  t o  
r e l a t e  g r a n u l e  s i z e  t o  t h o s e  s ee n  i n  t h e  f e t u s  o r  a d u l t  wh i ch  had 
b een  s t a i n e d  i n  t h e  u s u a l  manner  f o r  m o r p h o l o g y .  P r o l a c t i n - p o s i t i v e
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g r a n u l e s ,  l o c a l i z e d  w i t h  l mmunope rox l dase  In  t h e  f e t a l  p i t u i t a r y  
c e l l s ,  were  a b o u t  one h a l f  a s  l a r g e  a s  p r o l a c t i n  g r a n u l e s  In  t h e  
a d u l t  p a r s  d l s t a l l s  c e l l s  w h e t h e r  d e t e r m i n e d  by immunope rox i das e  
s t a i n i n g  or  on a m o r p h o l o g i c a l  b a s i s .  T h e re  was a l s o  a wide  r a n g e  
i n  t he  s i z e  of  t h e s e  g r a n u l e s  In  b o t h  t h e  f e t u s  and n e o n a t e .  
V a r i a t i o n  In  g r a n u l e  s i z e  I s  n o t  a p p a r e n t  In a d u l t  p r o l a c t i n  c e l l s .
O t h e r  f e t a l  and n e o n a t a l  p i t u i t a r y  c e l l s  c o n t a i n  v e r y  l a r g e  
g r a n u l e s  (1000 nm) which do no t  s t a i n  Imraunochemica l ly  f o r  p r o l a c t i n .  
I t  must  be p o i n t e d  ou t  t h a t  t o  c l a s s i f y  a hormone p r o d u c i n g  c e l l  In 
t h e  d e v e l o p i n g  p i t u i t a r y  on t h e  b a s i s  o f  r e l a t i v e  g r a n u l e  s i z e  a l o n e  
I s  v e r y  r i s k y  s p e c u l a t i o n ,  a l t h o u g h  In  t h e  a d u l t ,  t h e  p r o l a c t i n  c e l l  
h a s  t h e  l a r g e s t  g r a n u l e s  ( 4 00 - 8 0 0  n m ) , I f  t h i s  p a r t i c u l a r  c e l l  w i t h  
l a r g e  g r a n u l e s ,  which  h as  no e x a c t  c o u n t e r p a r t  In t h e  a d u l t  
a d e n o h y p o p h y s i s ,  i s  I nd ee d  s y n t h e s i z i n g  p r o l a c t i n ,  t h e n  t h e  
s e c r e t o r y  p r o d u c t  i s  n o t  In  a form t o  a c t  a s  an a n t i g e n ,  o r  i t  may 
be a p r e c u r s o r  of  some o t h e r  c e l l  t y p e  a l t o g e t h e r .
The p i c t u r e  i s  s t i l l  u n c l e a r  a s  t o  w h e t h e r  p r o l a c t i n  h a s  a 
f u n c t i o n  In  t h e  f e t u s  o r  n e o n a t e ,  Sano and S a s a k i  (1969)  r e p o r t  t h e  
a b s e n c e  o f  p r o l a c t i n  c e l l s  i n  t h e  mouse f e t a l  p i t u i t a r y ,  w h i l e  
Kohmoto and Bern (1971)  r e p o r t  t h e t r  p r e s e n c e .  The h a m s t e r  has  
p r o l a c t i n  i n  i t s  serum (Thompson and T e r r a n o v a , u n p u b l i s h e d )  and 
p e r o x L d a s e - p o s I t I v e  c e l l s  i n  t h e  p i t u i t a r y  a s  e a r l y  a s  13% days  
g e s t a t i o n .  The f u n c t i o n  o f  p r o l a c t i n  In  t h e  d e v e l o p i n g  h a m s t e r  ha s  
y e t  t o  be d e t e r m i n e d .
I l l
F i g u r e  39
C e l l s  o f  t h e  a d u l t  c y c l i c  f e ma l e  h a m s t e r .  l mmunope rox l dase  
t e c h n i q u e .
A) I r amunor ea c t ive  p r o l a c t i n  c e l l s  ( a r r o w s )  c o n t a i n  l a r g e  
amoun t s  of  d a r k  p r e c i p i t a t e  in  t h e  c y t o p l a s m .  (865X)
B) C o n t r o l .  Non-immune r a b b i t  g l o b u l i n  u s ed  i n B t e a d  of  
s p e c i f i c ,  f i r s t  a n t i b o d y .  Note  t h e  a b s e n c e  o f  any p o s i t i v e  c e l l s .  
(865X)
C) C o n t r o l .  S p e c i f i c  r a b b i t  a n t i b o d y  a d s o r b e d  w i t h  
p r o l a c t i n  was used  i n s t e a d  o f  t h e  f i r s t  a n t i b o d y .  S t a i n i n g  i s  




F i g u r e  AO
A and B) I m mu n or ea c t i v e  p r o l a c t i n  c e l l s  (P) o f  a d u l t  f ema le  
h a m s t e r  p a r s  d i s t a l i s .  Note  g r a n u l a r  n a t u r e  o f  t h e  p r e c i p i t a t e  In 
t h e  c y t o p l a s m .  (2160X)
11
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F i g u r e  41
C e l l s  o f  t h e  f e t a l  p a r s  d i s t a l i s .
A) At 12% days  g e s t a t i o n ,  t h e  f i r s t  v e r y  s ma l l  g r a n u l e s  
( a r r o w s )  a r e  s e e n .  (9800X)
B) At 13% days  g e s t a t i o n ,  l a r g e r ,  more m a t u r e  g r a n u l e s  a r e  
s e e n .  ( 2 2 . 7  50X)
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F i g u r e  42
S a g i t a l  s e c t i o n  a t  t h e  m i d l i n e  o f  a f e t a l  p i t u i t a r y  a t  
1 3% days  g e s t a t i o n .  I n tn un o p e ro x id a s e  t e c h n i q u e .
A) P a r a  d i s t a i i s  (pd)  i s  e s s e n t i a l l y  n e g a t i v e  when s t a i n e d  
w i t h  1 tmnun ope r  o x i d a s e , P a r s  n e r v o s a  (pn)  „ p a r s  t u b e r a i l s  ( p t ) , 
R a t h k e ' s  lumen ( r ) . (205X)
B) A few inmuinoreact  i v e  c e l l s  ( a r r o w s )  a r e  s ee n  n e a r  t h e  
s i n u s o i d s .  (770X)
I n s e t )  G r a n u l a r  r e a c t i o n  p r o d u c t  I s  s ee n  i n  t h e  c y t o p l a s m  
o f  a p o s i t i v e  c e l l .  (1840X)
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F i g u r e  43
The p a r a  d i s t a l l s  ( p d ) , s a g l t a l  s e c t i o n  l a t e r a l  t o  t h e  
m i d l i n e  a t  1 days  g e s t a t i o n .  I tmnunoperoxidase  t e c h n i q u e .
A) T h e r e  a r e  few p o s i t i v e  c e l l s .  (205X)
B) At h i g h e r  m a g n i f i c a t i o n ,  a few c e l l s  may be s u s p e c t e d  




F i g u r e  44
A s a g l t a l  s e c t i o n  o f  t h e  p i t u i t a r y  a t  15^ days  g e s t a t i o n .  
I n r ou no p e ro x i d a s e  t e c h n i q u e .
A) C e l l s  of  t h e  p a r s  t u b e r a l l s  ( w i t h i n  l i n e s )  a p p e a r  t o  be 
r e a c t i n g  w i t h  t h e  i n m u n o p e r o x i d a s e . (160X)
B) E n l a r g e m e n t  o f  t h e  a r e a  w i t h i n  t h e  l i n e s .  Note  t h e  
d a r k l y  s t a i n i n g  c e l l s  o f  t h e  p a r s  t u b e r a l l s .  (640X)
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F i g u r e  45
C e l l s  o f  t h e  p a r s  d l s t a l l s  a t  15^ da ys  g e s t a t i o n .  Note  
many c e l l s  in  m i t o s i s  ( a r r o w s ) ,  bu t  t h e r e  a r e  no i m n u n o r e a c t i v e  
c e l l s  a p p a r e n t .  I m n u n o p e r o x l d a s e  t e c h n i q u e .  (800X)
124
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F i g u r e  46
The p a r e  d i s t a l i s  a t  ^ day a f t e r  b i r t h .  I t t munope r ox i das e  
t  e c h n l q u e .
A) Many i r a n u n o r e a c t I v e  c e l l s  a r e  s c a t t e r e d  t h r o u g h o u t  a 
f r o n t a l  s e c t i o n  a t  t h e  l e v e l  o f  R a t h k e ’ s p o c k e t  and t h e  
n e u r o h y p o p h y s i s . (190X)
B) P r o l a c t i n  p o s i t i v e  c e l l s .  7 p s e c t i o n .  (1920X)
C) P r o l a c t i n  p o s i t i v e  c e l l s .  T h i n n e r ,  4 p s e c t i o n ,  g i v e s  





F i g u r e  47
The p a r a  d i s t a l l s  a t  lJs days  a f t e r  b i r t h .  I n m u n o p e r o x l d a s e  
t  e c h n l ^ u e .
A) F r o n t a l  s e c t i o n .  Number and  d i s t r i b u t i o n  o f  I r a n u n o r e a c t l v e  
c e l l s  I s  t h e  same a s  s e e n  In  F i g u r e  4 6 ,  ^ day a f t e r  b i r t h .  (190X)
B) G r a n u l a r  r e a c t i o n  p r o d u c t  In  t h e  c y t o p l a s m  ( a r r o w)  I s  s e e n  
t o  be much l e s s  d en s e  t h a n  t h a t  In  a d u l t  p r o l a c t i n  c e l l s .  (1920X)
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F i g u r e  48
N e o n a t a l  p a r s  d l s t a l l s  ( p d ) , 2^ days  of  a g e .  I t r anunoperoxldase  
t  echn I q u e ,
A) F r o n t a l  s e c t i o n  i l l u s t r a t i n g  t h e  same d i s t r i b u t i o n  o f  
p r o l a c t i n  c e l l s  a s  n o t e d  on p r e v i o u s  p o s t n a t a l  days  ( F i g s .  46 & 4 7 ) .  
P a r s  n e r v o s a  ( p n ) , h y p o p h y s i a l  c l e f t  ( r ) . (205X)
B) H i g h e r  m a g n i f i c a t i o n  t o  show g r a n u l a r  n a t u r e  o f  t h e  
r e a c t i o n  p r o d u c t  in  t h e  c y t o p l a s m  ( a r r o w ) .  (700X)
] JO
131
F i g u r e  49
P a r s  d i s t a l i s  from n e o n a t e ,  3^ days  o f  a g e .  I mmunoperox i das e  
t  e c h n i q u e .
A) I n m u n o r e a c t i v e  c e l l s  in  t h i s  p a r t i c u l a r  f r o n t a l  s e c t i o n  
seem t o  be c o n g r e g a t e d  a t  t h e  l a t e r a l  b o r d e r s .  O t h e r w i s e ,  s t a i n i n g  
i s  s i m i l a r  t o  t h a t  s ee n  i n  t h e  p r e v i o u s  t h r e e  days  ( F i g s .  46A & 4 8 A ) . 
(210X)
B) R e a c t i o n  p r o d u c t  in  t h e  c y t o p l a s m  ( a r r o w)  i s  s i m i l a r  in 
d e n s i t y  t o  p r e v i o u s  p o s t n a t a l  p i t u i t a r y  c e l l s  i l l u s t r a t e d  i n  F i g u r e s  
46B & 48B. (865X)
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F i g u r e  50
P a r s  d i s t a l  i s  o f  a d u l t  p r e g n a n t  h a m s t e r  embedded in  PEG, 
s e c t i o n e d  5 jj I n m u n o p e r o x i d a s e  t e c h n i q u e .
A) S p e c i f i c  l m m u n o p e r o x i d a s e . Note  numerous  p o s i t i v e  
p r o l a c t i n  c e l l s .  P h o t o g r a p h e d  b e f o r e  t h e  a p p l i c a t i o n  of  osmium. 
( 180X)
B) C o n t r o l .  S a l i n e  u s ed  In  p l a c e  of  s p e c i f i c  r a b b i t  
a n t i - p r o l a c t i n . Note  t o t a l  l a c k  of  any s t a i n i n g .  P h o t o g r a p h e d  
b e f o r e  t h e  a p p l i c a t i o n  o f  osmium. (180X)
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F i g u r e  51
A and B) Th i n  s e c t i o n s  t a k e n  f rom reembedded 5 pi s e c t i o n  
i l l u s t r a t e d  In F i g u r e  50A, Immunoperox l dase  t e c h n i q u e .  N u c l e i  
(N) a r e  u n s t a i n e d .  Note  r e a c t i o n  p r o d u c t  o v e r  p r o l a c t i n  g r a n u l e s  
m e a s u r i n g  300-600  nm. C e l l s  w i t h  u n r e a c t e d  g r a n u l e s  ( ( J )  ) a r e  
s e e n  i n  t h e  same f i e l d ,  (10 ,575X)
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F i g u r e  52
P r o l a c t i n  c e l l a  (P) from a d u l t  f e ma l e  h a m s t e r  p a r s  d i s t a l i s  
w i t h  g r a n u l e s  m e a s u r i n g  a p p r o x i m a t e l y  600 nm, R e g u l a r  embedding 
and  s t a i n i n g  t e c h n i q u e *  t o  i l l u s t r a t e  norma l  p r o l a c t i n  c e l l  




F i g u r e  53
A and B) P a r s  d t s t a l l s  c e l l s  f rom f e t u s  a t  15^ days  g e s t a t i o n .  
Ttnmunoperoxidaae t e c h n i q u e .  Itnnuno r e a c t  i v e  g r a n u l e s  ( a r r o w s )  a r e  
f e w e r  t h a n  In  a d u l t  c e l l s  and m e as u re  o n l y  250 nra, (17 ,500X)
1 4 0
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F i g u r e  54
C e l l s  of  t h e  p a r s  d i s t a l l s  ^ day a f t e r  b i r t h .  I mmunoperox i dase  
t  e c h n i q u e .
A and B) P o s i t i v e  c e l l s  w i t h  g r a n u l e s  ( a r r o w s )  which m e as u r e  
up t o  350 nm in  d i a m e t e r .  ( 1 7 >500X)
C) C e l l  w i t h  v e r y  l a r g e  g r a n u l e s  (970 nm) wh i ch  do n o t  s t a i n  
w i t h  s p e c i f i c  a n t i - p r o l a c t i n  a n t i b o d y .  (17.500X)
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F i g u r e  55
C e l l s  of  t h e  f e t a l  and n e o n a t a l  p a r s  d i s t a l l s  embedded and 
s t a i n e d  f o r  e l e c t r o n  m i c r o s c o p y  In t h e  u s u a l  manner .  G r a n u l e s  a r e  
w i t h i n  t h e  s i z e  r a n g e  o f  t h o s e  which  r e a c t  w i t h  t h e  i m m u n o p e r o x l d a s e . 
(See  F i g u r e s  53 & 54A, B)
A) 15% d ay s  g e s t a t i o n .  (9 ,800X)
B) \  day newborn ,  (9 ,800X)
%
C h a p te r  3
THE DETERMINATION OF PROLACTIN SERUM LEVELS 
OF FETAL A m  NEONATAL HAMSTERS AND ITS 
RELATIONSHIP TO MATERNAL LEVELS
A l t h o u g h  much I n t e r e s t  h a s  c e n t e r e d  a r o u n d  t h e  p r e s e n c e  and 
r o l e s  o f  p i t u i t a r y  hormones  in d e v e l o p m e n t ,  I t  h a s  o n l y  been s i n c e  
t h e  d e ve l op men t  o f  r a d i o l i n n u n o a s s a y  (RIA) t h a t  a r e l i a b l e  q u a n t i t a t i v e  
t o o l  h a s  been  a v a i l a b l e  f o r  s t u d i e s  i n  t h i s  a r e a .  P r e s e n t l y ,  v e r y  
l i t t l e  i n f o r m a t i o n  i s  a v a i l a b l e  on hormone l e v e l s  in  f e t a l  a n i m a l s .
P r o l a c t i n  ha s  been  i d e n t i f i e d  i n  f e t a l  r a t s  by d i s c  e l e c t r o ­
p h o r e s i s  o f  p i t u i t a r y  ho mo g e na t e s  ( I n g l e t o n  e t  a l . ,  1971) and h a s  
b e e n  m e as u re d  i n  t h e  p lasma and p l t u i t a r l e s  o f  f e t a l  and n e o n a t a l  
r a t s  by RIA ( D’Ange lo  e t  a l , ,  1975) .  I n  a d d i t i o n ,  p r o l a c t i n  c e l l s  
were  l o c a l i z e d  in  f e t a l  r a t  a d e n o h y p o p h y s e s  u s i n g  t h e  p e r o x i d a s e -  
l a b e l e d  a n t i b o d y  t e c h n i q u e  (S^t^l (> and Nakane ,  1 9 7 1 ) ,  and  t h e  
p l t u i t a r v  o f  mouse embryos  has  been  shown t o  c o n t a i n  a s  w e l l  a s
s e c r e t e  t h i s  hormone (Kohmoto and Ber n ,  197 1) ,  S i n c e  l o d l n a t e d  
125p r o l a c t i n  ( I -PRL) ha s  been  shown t o  c r o s s  t h e  p l a c e n t a  In monkeys 
and  e n t e r  a n m l o t i c  f l u i d  and f e t a l  c i r c u l a t i o n  ( J o s i m o v i c h  e t  a l . ,  
1974)  , t h e  q u e s t i o n  a r i s e s  a s  t o  w h e t h e r  f e t a l  serum p r o l a c t i n  l e v e l B  
a r e ,  i n  p a r t ,  a c o n t r i b u t i o n  f rom a m a t e r n a l  s o u r c e .
The p r e s e n t  s t u d y  was u n d e r t a k e n  t o  d e t e r m i n e  w h e t h e r  f e t a l  
and  n e o n a t a l  h a m s t e r  serum c o n t a i n s  l mmu n o a ssa ya b l e  amoun t s  o f
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p r o l a c t i n ,  and t o  d e t e r m i n e  I t s  r e l a t i o n s h i p ,  i f  a n y ,  t o  m a t e r n a l  
l e v e l s .  The p o s s i b i l i t y  o f  a m a t e r n a l  s o u r c e  f o r  some o f  t h i s  
hormone i n  f e t a l  serum was a l s o  i n v e s t i g a t e d .
MATERIALS AND METHODS
AnlmaIs
M u l t l p a r o u s  c y c l i c  f e ma l e  h a m s t e r s  were  m a i n t a i n e d  on a 12L:12D 
l i g h t i n g  s c h e d u l e ,  2400 h r s  b e i n g  t h e  m i d p o i n t  of  t h e  d a r k  p e r i o d .  
Each c y c l i c  f ema le  h a m s t e r  was mated  on t h e  n i g h t  of  e s t r o u a  and a t  
0900  h r s  t h e  f o l l o w i n g  m o r n i n g ,  f e t u s e s  were  c o n s i d e r e d  t o  be ^ day 
o f  g e s t a t i o n .  Pups  were bo r n  d u r i n g  t h e  d a r k  h o u r s  a t  t h e  end o f  16 
da ys  of  g e s t a t i o n ,  and t h e s e  a n i m a l s  were  c o n s i d e r e d  t o  be o n e - h a l f  
day o l d  t h e  mor n i ng  f o l l o w i n g  p a r t u r i t i o n .  A l l  a n i m a l s  were  
s a c r i f i c e d  and s e r a  c o l l e c t i o n s  made a t  0 90 0- 1100  h r s .
M a t e r n a l  b l o od  was c o l l e c t e d  in  t u b e s  a f t e r  t h e  a n i m a l s  had 
been  s a c r i f i c e d  by d e c a p i t a t i o n . Serum was h a r v e s t e d  f rom t h e  c l o t s  
a f t e r  a p e r i o d  o f  2 h r s  and c e n t r i f u g e d  t o  remove any r e s i d u a l  b lood  
c e l l s .
For  c o l l e c t i o n  o f  f e t a l  b l o o d ,  t h e  m a t e r n a l  u t e r u s  was opened 
by a s i n g l e  l o n g i t u d i n a l  i n c i s i o n  and eac h  f e t u s  was c a r e f u l l y  l i f t e d  
f rom t h e  u t e r u s  and b l o t t e d  d r y  o f  a m n l o t l c  f l u i d  and m a t e r n a l  b l o o d .  
Whenever  p o s s i b l e ,  t h e  u m b i l i c a l  c o r d  was l e f t  i n t a c t  and p l a c e n t a l  
a s s o c i a t i o n  w i t h  t h e  u t e r u s  was m a i n t a i n e d  w h i l e  e a c h  f e t u s  was 
d e c a p i t a t e d  and  b l o o d  c o l l e c t e d  i n  c a p i l l a r y  t u b e s .  I m m e d i a t e l y  
a f t e r  b l o o d  c o l l e c t i o n  t h e  s a mp l e s  were  c e n t r i f u g e d  f o r  15 min i n  a 
h e m a t o c r i t  c e n t r i f u g e ,  a f t e r  wh i ch  s e r a  from t h e  f e t u s e s  o f  each
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l i t t e r  were  p o o l e d .  Each sample  r e p r e s e n t e d  p o o l e d  s e r a  f rom a 
s i n g l e  l i t t e r  o f  a n i m a l s ,  e x c e p t  a t  13% days  g e s t a t i o n ,  when s e r a  of  
two l i t t e r s  were  p o o l e d  t o  o b t a i n  a l a r g e  enough s ampl e .
A l l  s e r a  c o l l e c t i o n s  and c e n t r i f u g a t i o n s  were  c a r r i e d  o u t  a t
room t e m p e r a t u r e  and t h e  s a mp l e s  were  I m m ed i a t e l y  f r o z e n  and s t o r e d
o
a t  -12 C u n t i l  a s s a y e d .
I o d L n a t i o n  o f  P r o l a c t i n
P r o l a c t i n  was i o d l n a t e d  by m o d i f i c a t i o n  o f  t h e  p r o c e d u r e  
p r o v i d e d  by t h e  Rat  P i t u i t a r y  Hormone D i s t r i b u t i o n  P r og r am,  N a t i o n a l  
I n s t i t u t e  o f  A r t h r i t i s  and M e t a b o l i c  D i s e a s e s  (NIAMD), N a t i o n a l
I n s t i t u t e s  o f  H e a l t h  ( N I H ) . NIAMD Rat  PRL- I -1  (30 IU/mg) was
1 2  5r a d i o l a b e l e d  w i t h  I ,  New Eng l and  N u c l e a r  C o . ,  NEZ 033.  One mC 
1 2 5I in  25 p i  o f  0 . 1  N NaOH was n e u t r a l i z e d  w i t h  an  e q u a l  volume o f  
0 . 1  N HC1 in  a r e a c t i o n  v e s s e l  c o n t a i n i n g  25 p i  of  0 . 1  M p h o s p h a t e  
b u f f e r ,  pH 7 . 6 .  Twenty p i  (2 pg )  o f  NIAMD Rat  P R L - I - 1 ,  p r e v i o u s l y  
s t o r e d  a t  -20°C in  0 , 0 1  M N a ^ P O ^  b u f f e r  c o n t a i n i n g  0 . 1 5  M NaCl w i t h  
0,17.  NaN^ (PBS) ,  pH 7 . 6 ,  was a dded  t o  t h e  r e a c t i o n  v e s s e l  and 
i m m e d i a t e l y  f o l l o w e d  by t h e  a d d i t i o n  o f  10 p i  of  c h l o r a m i n e - T  
(2 5 mg/ml PBS w i t h o u t  NaN^) t h a t  had  been  p r e p a r e d  i n v n e d l a t e l y  p r i o r  
t o  u s e .  The r e a c t i o n  v e s s e l  was g e n t l y  a g i t a t e d  f o r  60 sec  a f t e r  
wh i ch  25 p i  o f  f r e s h l y  p r e p a r e d  sod ium m e t a b i s u l f i t e  (25 mg/ml PBS 
w i t h o u t  NaN^) w s b  a d d e d ,  and  t h e  e n t i r e  r e a c t i o n  m i x t u r e  was a p p l i e d  
t o  a B i o  Gel  P - 6 0  g e l  f i l t r a t i o n  co lumn,  B i o  Rad L a b s . ,  C.7 x 20 cm 
g l a s s  co lumn,  100-200  mesh.  The g e l  column was p r e p a r e d  f o r  t h e  
r e a c t i o n  m i x t u r e  by e q u i l i b r a t i n g  w i t h  PBS. Then,  2 ml o f  27 BSA i n
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PBS was add ed  t o  t h e  co lumn,  a f t e r  which  5 ml o f  PBS was a d d e d .
The r e a c t i o n  m i x t u r e  was e l u t e d  f rom t h e  column w i t h  PBS. Twenty 
0 .5 ml f r a c t i o n s  were  c o l l e c t e d  s i n g l y  i n  c u l t u r e  t u b e s  c o n t a i n i n g  
50 ^il o f  2% BSA in  PBS. Ten j i l  o f  each  f r a c t i o n  was t h e n  p l a c e d  i n  
a l i q u i d  s c i n t i l l a t i o n  v i a l  c o n t a i n i n g  10 ml o f  A q u a s o l ,  New Eng l and  
N u c l e a r  Co. Each v i a l  was g e n t l y  a g i t a t e d ,  t h e n  c o u n t e d  a t  27. e r r o r  
i n  t h e  f u l l  t r i t i u m  window of  a Beckman LS-100C l i q u i d  s c i n t i l l a t i o n  
c o u n t e r .  R a d i o a c t i v i t i e s  o f  e ac h  v i a l  were  r e c o r d e d  a s  c o u n t s  p e r  
m i n u t e  ( c p m ) .
I mnunoas say  o f  P r o l a c t i n
Immunoassay p r o c e d u r e s  were  c a r r i e d  ou t  in a c c o r d a n c e  w i t h  
me t hods  p r o v i d e d  by NIAMD. In  p r e p a r i n g  a s t a n d a r d  c u r v e ,  NIAMD-Rat 
PRL-RP-1 (11 IU/mg) was employed a s  a r e f e r e n c e  p r e p a r a t i o n .
P r o l a c t i n  a n t i s e r u m  u t i l i z e d  in  t h e  a s a a y  was NIAMD-Ant1-Rat  PRL S- 2 .
The minimum and maximum volume o f  serum u s e d  in  t h e  a s s a y  was 50 j i l  
and 200 jjI ,  and d u p l i c a t e  hormone d e t e r m i n a t i o n s  f rom eac h  sample  
were  employed u s i n g  t h e  same o r  d i f f e r e n t  vo l umes  o f  serum.  The 
s l o p e  o f  t h e  d o s e - r e s p o n s e  c u r v e  f o r  p o o l e d  s e r a  from p r e g n a n t  
h a m s t e r s  was n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom t h e  s l o p e  o f  t h e  
s t a n d a r d  c u r v e .  Samples  were  c o u n t e d  a s  d e s c r i b e d  f o r  t h e  i o d i n a t l o n  
c u r v e  s a m p l e s .
125I n j e c t i o n  of  I -PRL and Recove r y  f rom Mot he r  and F e t u s
I m m e d i a t e l y  a f t e r  p u r i f i c a t i o n  o f  t h e  i o d i n a t e d  p r o l a c t i n  on 
Bin Gel  co l u mn s ,  13%, 14%, and 15% day p r e g n a n t  h a m s t e r s  were  
a d m i n i s t e r e d  0 . 1  ml 125T-PRL ( 6 2 0 , 0 0 0  cpra /0 .1  ml PBS) a t  0 90 0- 1100  h r
by a s i n g l e  I n t r a c a r d i a c  I n j e c t i o n .  E x a c t l y  10 m i n u t e s  a f t e r  t h e
125 I-PRL I n j e c t i o n  t h e  p r e g n a n t  a n i m a l s  were  s a c r i f i c e d  by r a p i d
d e c a p i t a t i o n  f o r  c o l l e c t i o n  o f  m a t e r n a l  and f e t a l  b l o o d .  Serum was
h a r v e s t e d  a s  d e s c r i b e d  p r e v i o u s l y .  A l l  l i q u i d  s c i n t i l l a t i o n  v i a l s
c o n t a i n i n g  10 ml A qua so l  were  p r e c o u n t e d  f o r  b ackgr ound  r a d i o a c t i v i t y
One h u n d re d  p i  o f  serum f rom e ac h  p r e g n a n t  h a m s t e r  was t h e n  p l a c e d  i n
a l i q u i d  s c i n t i l l a t i o n  v i a l ,  g e n t l y  a g i t a t e d ,  and c o u n t e d  a t  37. e r r o r
R a d i o a c t i v i t i e s  were  r e c o r d e d  a s  cpm. One h u n d r e d  p i  o f  each  f e t a l
s e r um sample  was c o u n t e d  a s  d e s c r i b e d  f o r  m a t e r n a l  serum.
To d e t e r m i n e  w h e t h e r  r a d i o a c t i v i t y  me as u r e d  in  serum was s t i l l
bound t o  p r o l a c t i n ,  200 p i  o f  15^ day m a t e r n a l  serum was t h e n
SubJ e c t e d  t o  g e l  f i l t r a t i o n  u s i n g  t h e  method p r e v i o u s l y  d e s c r i b e d
12 5f o r  s e p a r a t i o n  o f  I -PRL from o t h e r  l o d l n a t l o n  p r o d u c t s ,  e x c e p t  
t h a t  0 . 5  ml f r a c t i o n s  were  c o l l e c t e d  d i r e c t l y  in  s c i n t i l l a t i o n  v i a l s .
One h u n d r e d  t o  150 p i  o f  e a c h  f e t a l  serum sample  was a l s o  
s u b j e c t e d  t o  g e l  f i l t r a t i o n .  Twenty 0 . 5  ml f r a c t i o n s  were  c o l l e c t e d  
i n  s c i n t i l l a t i o n  v i a l s  f rom t h e  g e l  f i l t r a t i o n  o f  t h e  15^ day f e t a l  
s a m p l e s ,  and s i x  0 . 5  ml f r a c t i o n s  were  c o l l e c t e d  f o r  t h e  r e m a i n i n g  
f e t a l  serum s a m p l e s .  Each v i a l  was c o u n t e d  a t  3% e r r o r  and cpm 
r e c o r d e d .
S t a t i s t i c s
An a n a l y s i s  o f  v a r i a n c e  w i t h  a c o m p l e t e l y  r a n d o m i z ed  d e s i g n  
was c o n d u c t e d  on h o r mona l  d a t a  from m a t e r n a l  and  f e t a l  h a m s t e r s  t o  
d e t e r m i n e  w h e t h e r  t h e  two ho rmo n a l  p a t t e r n s  were  s i m i l a r .
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R e s u l t s
Serum p r o l a c t i n  l e v e l s  In  f e t a l  and n e o n a t a l  h a m s t e r s  a r e  
compar ed  t o  t h e  r e s p e c t i v e  m a t e r n a l  serum l e v e l s  In  F i g u r e  1.
F e t a l  p r o l a c t i n  c o n c e n t r a t i o n s  were  found t o  be r e l a t i v e l y  h i g h  
( a p p r o x i m a t e l y  4 . 0  tig) a t  13% da ys  and 15% days  of  g e s t a t i o n ,  
w h e r e a s  a d r o p  i n  l e v e l s  o c c u r r e d  on day 14%. L i t t l e  or  no p r o l a c t i n  
was d e t e c t e d  in  t h e  se rum o f  newborn a n i m a l s  on t h e  morn i ng  a f t e r  
p a r t u r i t i o n .  Two of  t h e  f i v e  l i t t e r s  c o n t a i n e d  no m e a s u r a b l e  
p r o l a c t i n  w h a t e v e r  a t  t h a t  t i m e .  Of p a r t i c u l a r  i n t e r e s t  i n  F i g u r e  1 
i s  t h e  c o n s i s t e n t  manner  i n  which  t h e  f e t a l  p r o l a c t i n  l e v e l s  r e f l e c t  
t h e  r i s i n g  and f a l l i n g  o f  m a t e r n a l  serum l e v e l s  o f  t h e  hormone 
b e f o r e  b i r t h .
I n  o r d e r  t o  d e t e r m i n e  w h e t h e r  p r o l a c t i n  i n  f e t a l  serum c o u l d
12 5be a t t r i b u t e d  t o  p l a c e n t a l  t r a n s f e r  f rom m a t e r n a l  s o u r c e s ,  I -PRL
was i n j e c t e d  i n t o  p r e g n a n t  f e m a l e s .  Ten mln l a t e r  a m e a s u r a b l e
q u a n t i t y  o f  r a d i o a c t i v i t y  was d e t e c t e d  in  f e t a l  serum ( T a b l e  1) and
c a l c u l a t e d  t o  be an a v e r a g e  o f  3.971 o f  t h e  r a d i o a c t i v i t y  (cpm/ml)
r e c o r d e d  in  t h e  m a t e r n a l  serum,
12 5The amount  o f  I  s t i l l  bound t o  p r o t e i n  was d e t e r m i n e d  by
co lu tnn lng  a l i q u o t s  f rom eac h  serum sampl e  f rom m o t h e r  o r  f e t u s .  In
e a c h  c a s e ,  t h e  h i g h e r  l e v e l  o f  r a d i o a c t i v i t y  was found i n  f r a c t i o n  U.
F i g u r e  2 shows t h e  r e s u l t s  o f  t h e s e  d e t e r m i n a t i o n s  and t h e i r
r e l a t i o n s h i p  t o  t h e  p u r i f i c a t i o n  c u r v e  f o r  f r e s h l y  l o d l n a t e d  p r o l a c t i n .
125N ot e  t h a t  t h e r e  i s  l i t t l e  o r  no Na I  i n  t u b e s  9-17  a s  r e c o v e r e d  
f r om t h e  serum s a m p l e s .
DISCUSSION
We have  e s t a b l i s h e d  by RLA t h a t  t h e r e  a r e  m e a s u r a b l e
q u a n t i t i e s  o f  p r o l a c t i n  hormone In t h e  serum o f  f e t a l  and
125n e o n a t a l  h a m s t e r s . The f a c t  t h a t  exogenous  I-PRL c r o s s e d  
h a m s t e r  p l a c e n t a e  and e n t e r e d  f e t a l  c i r c u l a t i o n  I n d i c a t e s  t he  
p o s s i b i l i t y  t h a t  a t  l e a s t  some of  t he  endogenous  hormone may 
have  a m a t e r n a l  s o u r c e  in t h e  unborn a n i ma l .
J o s i m o v i c h  e t  a l .  (1974) r e p o r t e d  a s i m i l a r  o b s e r v a t i o n
12 5when I n j e c t i n g  p r e g na n t  monkeys w i t h  I-PRL,  The hormone was 
d e t e r m i n e d  t o  c r o s s  t he  p l a c e n t a  in mi nu t e  amounts  and e n t e r  f e t a l  
c i r c u l a t i o n  ( 0 . 5Z  of  m a t e r n a l  serum l e v e l s )  and a m n i o t i c  f l u i d  
( 1 . 0 Z  of  m a t e r n a l  serum l e v e l s ) .  They were a l s o  a b l e  t o  show t h a t  
t h e  f e t a l  p i t u i t a r y  r e l e a s e d  p r o l a c t i n  f o l l o w i n g  an I n j e c t i o n  of 
exogenous  TRF.
Inmunoh i e t oche r o i ca1 t e c h n i q u e s  have  d e m o n s t r a t e d  t h e  
p r e s e n c e  of  a s ma l l  number o f  p i t u i t a r y  p r o l a c t i n  c e l l s  in t he  
f e t a l  h a m s t e r  a s  e a r l y  as  13^ days g e s t a t i o n ,  and a t  t h e  same 
a g e ,  e l e c t r o n  m i c ro g r a p h s  f i r s t  showed c e l l s  w i t h  some o f  the  
m o r p h o l o g i c a l  c h a r a c t e r i s t i c s  of  p r o l a c t i n  c e l l s  (Thompson and 
T r i m b l e ,  u n p u b l i s h e d ) .  Thus ,  a f e t a l  c o n t r i b u t i o n  o f  p r o l a c t i n  
would be p o s s i b l e  a t  13^ days  o f  g e s t a t i o n  but  no t  e a r l i e r .
Because  o f  t h e  s c a r c i t y  o f  immunor eac t i ve  c e l l s  and t h e  smal l  
number o f  c y t o p l a s m i c  g r a n u l e s  in  such  c e l l s ,  i t  does n o t  seem 
l i k e l y  t h a t  t h e r e  a r e  enough compet en t  p r o l a c t i n  c e l l s  t o  a c c ou n t  
f o r  t h e  r e l a t i v e l y  h i g h  amount o f  c i r c u l a t i n g  p r o l a c t i n  a t  t h i s  age
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At 14% days  t h e r e  were  c o n s i d e r a b l y  more g r a n u l a t e d  c e l l s ,  y e t  
t h e  c o n c e n t r a t i o n  o f  p r o l a c t i n  i n  t h e  f e t a l  serum d r o p s .
An a v e r a g e  o f  3.9X o f  c i r c u l a t i n g  m a t e r n a l  serum l e v e l s  o f
12 5I -PRL was me as u r e d  in  p o o l e d  f e t a l  serum t e n  m i n u t e s  a f t e r  a
125s i n g l e  i n j e c t i o n  o f  I -PRL i n t o  p r e g n a n t  h a m s t e r s  on days  13%-15%, 
w h e r ea s  on t h e  same d a ys  endogenous  f e t a l  serum p r o l a c t i n  l e v e l s  
w e r e ,  on t he  a v e r a g e ,  377. of  m a t e r n a l  l e v e l s  a s  r e v e a l e d  bv RIA.
The d i f f e r e n c e  be tween  me as u r e d  endogenous  f e t a  1- m a t e r n a 1 r a t i o  and
12 5t h e  p e r c e n t a g e  of  m a t e r n a l  I -PRL r e c o v e r e d  i n  f e t a l  s e r um,  c o u l d  
be due t o  t h e  l i m i t a t i o n s  o f  t h e  i n j e c t i o n  p r o c e d u r e  and r a p i d  
serum hormone c l e a r a n c e  r a t e s  (Koch e t  a l . ,  1971) .  However ,  some 
o f  t h e  d i f f e r e n c e  may be an i n d i c a t i o n  of  t h e  r e l a t i v e  amount  of  
p r o l a c t i n  c o n t r i b u t e d  by f e t a l  o r  m a t e r n a l  p i t u i t a r y  s e c r e t i o n .
Changes  in  serum p r o l a c t i n  l e v e l s  o f  f e t a l  h a m s t e r s  c o i n c i d e d  
c l o s e l y  w i t h  t h e  c h an g e s  i n  m a t e r n a l  serum aB r e v e a l e d  by a n a l y s i s  
o f  v a r i a n c e .  T h i s  s u g g e s t s  t h a t  m a t e r n a l  p r o l a c t i n  e n t e r s  f e t a l  
c i r c u l a t i o n ,  t h e r e b y  i n f l u e n c i n g  f e t a l  p r o l a c t i n  c o n c e n t r a t i o n s .
Even a f t e r  b i r t h ,  t h e  newborn p r o l a c t i n  l e v e l s  c o n t i n u e d  t o  f l u c t u a t e  
s y n c h r o n o u s l y  w i t h  m a t e r n a l  p r o l a c t i n  l e v e l s .  S i n c e  i t  h a s  been 
s u g g e s t e d  t h a t  serum p r o l a c t i n  i n  l a c t a t l n g  r a t s  may p a s s  i n t o  m i l k  
in  amoun t s  p r o p o r t i o n a l  t o  m a t e r n a l  c i r c u l a t i n g  l e v e l s  (McMurty and 
Mal ven ,  1 97 2) ,  and s i n c e  l a r g e  d i e t a r y  p r o t e i n s  can be a b s o r b e d  
I n t a c t  i n t o  t h e  b lood  o f  n e o n a t a l  r a t s  ( D a n i e l s  e t  a l . ,  197 2) ,  i t  i s  
r e a s o n a b l e  t o  p o s t u l a t e  t h a t  t h e  same mechani sm may be r e s p o n s i b l e  
f o r  t h i s  o b s e r v a t i o n  in  t h e  n e o n a t a l  h a m s t e r .
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A l t h o u g h  many more f e t a l  and newborn  serum s a mp l e s  were
m e a s u r e d  f o r  p r o l a c t i n  t h a n  were a d u l t  s a m p l e s ,  t h e  a d u l t  v a l u e s
c l o s e l y  f o l l o w e d  r e l a t i v e  v a l u e s  m e as u re d  In  p r e g n a n t  and l a c t a t l n g
h a m s t e r s  by B as t  and  Greenwa l d  ( 1 9 7 4 ) ,  and  In  r a t s  by Mer ch an t
( 1 9 7 4 ) .  P r o l a c t i n  serum v a l u e s  I n  t h t B  s t u d y  were  c o n s i d e r a b l y
lower  t h a n  Bas t  and G r e e n w a l d ’ s ,  which  may be due t o  s e v e r a l  f a c t o r s .
The a n i m a l s  were  m u l t l p a r o u s  vs  n u l l i p a r o u s ,  f rom d i f f e r e n t  c o l o n i e s ,
and t h e r e  was a d i f f e r e n c e  In NIAMD a n t i b o d y  s o u r c e ,  which  may have
c o n t r i b u t e d  t o  t h e  d i f f e r e n c e s  in  a b s o l u t e  l e v e l s  o f  p r o l a c t i n .  One
o f  t he  s h o r t c o m i n g s  of  t h e  RIA t e c h n i q u e  i s  t h a t  a c t u a l  v a l u e s  a r e
s e ldom d u p l i c a t e d  from one l a b  t o  a n o t h e r ,  w h e r ea s  r i s e s  and  f a l l s
In  l e v e l s  a r e  a c c u r a t e l y  r e p r o d u c e d  ( H o r r o b i n ,  1973) .
To d e t e r m i n e  w h e t h e r  r a d i o a c t i v i t y  in  t h e  f e t a l  and m a t e r n a l
serum s ampl es  was s t i l l  bound t o  p r o l a c t i n ,  t h e  s ampl es  were  columned
12 5a s  in  t h e  o r i g i n a l  p u r i f i c a t i o n  o f  I -PRL.  The l o c a t i o n  of  t h e
12 5serum e l u t i o n  p eak  was s i m i l a r  t o  t h e  I -PRL p u r i f i c a t i o n  c u r v e ,
12 5e x c e p t  t h a t  l i t t l e  o r  no Na I was r e c o r d e d  In  f r a c t i o n s  9 - 1 7 .  The 
i n c r e a s e  In b a ck g r o u nd  c o u n t s  f o r  t h e  serum sampl es  c o u l d  be 
d u p l i c a t e d  by c o l u m n i n g  a s i m i l a r  amount  of  serum f rom n o n - i n j e c t e d  
h a m s t e r s ,  and t s  a t t r i b u t a b l e  t o  n o n s p e c i f i c  c h e m l l u m i n e s c e n c e  from 
t h e  h i g h  c o n c e n t r a t i o n  o f  serum u s e d .
The p r e s e n c e  o f  p r o l a c t i n  in  p r e -  and p o s t n a t a l  h a m s t e r s  
makes I t  I n t e r e s t i n g  t o  s p e c u l a t e  c o n c e r n i n g  t h e  p o s s i b i l i t y  o f  
some c o n t r i b u t i o n  t o  t h e  g r o w th  and  p e r h a p s  t o  t he  r e p r o d u c t i v e  
d i f f e r e n t i a t i o n  o f  t h e  d e v e l o p i n g  a n i m a l .
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T a b l e  1
R a d i o a c t i v i t y  R ec ov e re d  f rom F e t a l  and M a t e r n a l  Serum
1 2 510 M i n u t e s  P o s t  I n t r a c a r d i a c  I n j e c t i o n  w i t h  I-PRL
Day
of
G e s t a t i o n
cpm/ml
( c o r r e c t e d
Serum 
f o r  bkg)
% of  M a t e r n a l  
L e v e l s  
( Embr yo / Adu l t )
A d u l t Embryo
b c
13% 1574,9 58 . 9 3 .73
1180.1 3 4 . 4 2 . 91
\Uk 681.  3 36.  5 5 . 35
13% 1081 . 2 5 3 . 6 4 . 9 5
13% 19 38 . 5 50 ,4 2 . 59
a 6 20 , 00 0  c pm/ 0 . 1  ml PBS 
^ Av e ra ge  cpm of  2 a d u l t  serum s ampl es  
cpm of  p o o l e d  s e r a  f rom 2 l i t t e r s
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F i g u r e  56
Serum p r o l a c t i n  (PRL) l e v e l s  (ng /ml  serum) of  p r e g n a n t  o r  
l a c t a t l n g  h a m s t e r s  and f e t a l  o r  n e o n a t a l  h a m s t e r s .  The number  
o f  s a mp l e s  a s s a y e d  each  day I s  i n  p a r e n t h e s e s .  For  a d u l t s ,  one 
sampl e  r e p r e s e n t s  p o o l ed  s e r a  f rom one l i t t e r ,  e x c e p t  a t  13% da ys  
g e s t a t i o n ,  where  s e r a  o f  2 l i t t e r s  were  p o o l e d  f o r  one o f  t h e  













adult  p regnan t  or loctat ing 





Day of ges ta t ion  or post  par tem
157
F i g u r e  57
Gel  f i l t r a t i o n  p a t t e r n s .  ( • — • )  p r o d u c t s  f rom t h e  i o d l n a t i o n
o f  NIAMD-Rat PRL- I -1  In wh i ch  a 1 p i  a l i q u o t  o f  0 . 5  ml f r a c t i o n s
we re  c o u n t e d .  ( O—O) m a t e r n a l  o r  ( X —K)  f e t a l  serum c o n t a i n i n g  
125 I-PRL (mean o f  4 s a m p l e s ,  6 l i t t e r s ,  c o u n t e d  f o r  f r a c t i o n s  1 - 6 . ) ;  
0 . 5  ml f r a c t i o n s  were  c o l l e c t e d  and c o u n t e d .  ( § —■) n o n r a d i o a c t i v e  
h a m s t e r  serum;  0 . 5  ml f r a c t i o n s  were  c o l l e c t e d  and c o u n t e d .
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An I n t e r e s t  In  t h e  p o s s i b l e  f u n c t i o n a l  r o l e s  o f  p r o l a c t i n  
In  f e t a l  and n e o n a t a l  a n i m a l s  h a s  p r o v o k e d  t h e s e  s t u d i e s  on t h e  
c y t o d i f f e r e n t l a t i o n  and l o c a l i z a t i o n  o f  t h e  p r o l a c t i n  c e l l  and 
t h e  d e t e r m i n a t i o n  o f  f e t a l  and n e o n a t a l  l m n u n o a s s a y a b l e  p r o l a c t i n  
se rum l e v e l s  in  t h e  g o l d e n  h a m s t e r .
The e m b r y o l o g i e s  1 d e v e l o p m e n t  and c y t o d i f f e r e n t i u t i o n  o f  
t h e  p a r s  d i s t a l l s  was d e s c r i b e d  a> t h i s  b a s i c  i n f o r m a t i o n  was n o t  
a l r e a d y  a v a i l a b l e  i n  t h e  l i t e r a t u r e ,  The n or ma l  c h r o n o l o g i c a l  
e v e n t s  in  t h e  d e ve lo p m en t  o f  t h e  h a m s t e r  p a r s  d l s t a l l s  c l o s e l y  
f o l l o w s  t h e  p i t u i t a r y  o r g a n o g e n e s i s  of  o t h e r  l a b o r a t o r y  r o d e n t s .  
R a t h k e ' s  pouch I s  formed and t o u c h e s  t h e  i n f u n d l b u l u m  a t  8^ days  
g e s t a t i o n ,  and i s  c l o s e d  o f f  f rom t h e  stomodeum t h r e e  days  l a t e r .  
P e n e t r a t i o n  i n t o  t h e  p a r s  d i s t a l l s  o f  v a s c u l a r  e l e m e n t s  o f  t h e  
d e v e l o p i n g  h y p o p h y s i a l  p o r t a l  s y s t e m  o c c u r s  a t  12lf d a ys  g e s t a t i o n  
w h i c h  i s  t h e  f i r s t  day s ma l l  s e c r e t o r y  g r a n u l e s  a r e  s ee n  In  any 
c e l l s .  F u r t h e r  c y t o d i f f e r e n t l a t i o n  d u r i n g  t h e  f o l l o w i n g  p r e n a t a l  
and  f i r s t  few p o s t n a t a l  days  o f  l i f e  r e v e a l  g r a n u l a t e d  c e l l s  which  
c a n n o t  be i d e n t i f i e d  u s i n g  m o r p h o l o g i c a l  c r i t e r i a  o r  g r a n u l e  s i z e  
a 8 i s  done In  t h e  a d u l t .
Us i ng  t h e  i m n u n o p e r o x i d a s e  t e c h n i q u e ,  a few p r o l a c t i n  c e l l s  
we r e  l o c a l i z e d  i n  t h e  p a r s  d l s t a l l s  a t  13%-15% days  g e s t a t i o n ,  and 
a d r a m a t i c  i n c r e a s e  In  number  of  p o s i t i v e  c e l l s  was d e m o n s t r a t e d  
I m m e d i a t e l y  a f t e r  b i r t h .
C o n c o m i t a n t l y ,  p r o l a c t i n  waa m e as u re d  In  f e t a l  and n e o n a t a l  
s e r um uBlng RIA. S i n c e  l e v e l s  a t  13^ days  g e s t a t i o n  were  h i g h e r  
t h a n  e x p e c t e d  f rom i n f o n n a t l  on b a s e d  on t h e  s m a l l  number  o f  
l m m u n o r e a c t I v e  c e l l s ,  and s i n c e  t h e  f e t a l  l e v e l s  so a c c u r a t e l y  
r e f l e c t e d  m a t e r n a l  l e v e l s ,  s t u d i e s  were  u n d e r t a k e n  t o  d e t e r m i n e  
w h e t h e r  f e t a l  p r o l a c t i n  l e v e l s  c o u l d  h av e  a m a t e r n a l  s o u r c e .  
R a d i o a c t i v e  p r o l a c t i n ,  I n j e c t e d  i n t o  m a t e r n a l  c i r c u l a t i o n ,  was 
shown t o  c r o s s  t h e  p l a c e n t a  and e n t e r  f e t a l  c i r c u l a t i o n .
T h u s ,  p r o l a c t i n  c e l l s  have  been d e m o n s t r a t e d  and t h e  
e x t r a c e l l u l a r  hormone h a s  been  m eas u r ed  i n  f e t a l  and  n e o n a t a l  
h a m s t e r s .  I t  i s  p r o b a b l e  t h a t  most  o f  t h e  p r e n a t a l  hormone I s  
f u r n i s h e d  by t h e  m o t h e r ,  w he rea s  a f t e r  b i r t h ,  t h e  d r a m a t i c  
I n c r e a s e  in  t h e  number o f  p e r o x i d a s e - p o s i t i v e  c e l l s  I n d i c a t e  t h a t  
t h e  serum l e v e l s  a r e  now a p r o d u c t  of  t h e  n e o n a t a l  p i t u i t a r y  c e l l
The u n q u e s t i o n a b l e  p r e s e n c e  o f  p r o l a c t i n  i n  t h e  h a m s t e r  
f e t u s  and n e o n a t e  s t r o n g l y  s u g g e s t s  t h a t  t h i s  hormone p l a y s  an 
i m p o r t a n t ,  t ho ug h  y e t  u n d e t e r m i n e d ,  r o l e  in  t h e  d e v e l o p i n g  a n i ma l
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